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Introduction 

This  annual  publication  contains 
descriptions  of  current  research, 
development  and  demonstration 
(RD&D)  projects  sponsored  and 
funded  by  the  U.S.  Department  of 
Transportation's  Urban  Mass  Trans- 
portation Administration  (UMTA). 

These  projects  are  conducted 
under  the  authority  of  Section  6(a) 
of  the  Urban  Mass  Transportation 
Act  of  1964,  as  amended  (78  Stat. 
302,  49  U.S.C.  1601  et.  seq.).  This 
statute  authorizes  the  Secretary  of 
Transportation  "to  undertake  re- 
search, development,  and  demon- 
stration projects  in  all  phases  of 
urban  mass  transportation  .  .  . 
which  he  determines  will  assist  in 
the  reduction  of  urban  transporta- 
tion needs,  the  improvement  of  mass 
transportation  service,  or  the  contri- 
bution of  such  service  toward  meet- 
ing total  urban  transportation  needs 
at  minimum  costs." 

This  activity  includes  "the  devel- 
opment, testing  and  demonstration 
of  new  facilities,  equipment,  tech- 
niques and  methods."  Projects  may 
be  conducted  in-house,  by  public 
bodies  through  grants,  through 
contracts  with  private  firms,  or 
through  working  agreements  with 
other  Federal  departments  and 
agencies.  UMTA  generally  initiates 
and  plans  these  RD&D  projects  and 
performs  analytical  tasks  as  well. 

Research  projects  are  intended  to 
produce  information  about  possible 
improvements  in  urban  mass  trans- 
portation. The  products  of  research 
projects  are  reports  or  studies. 

Development  projects  involve 
fabrication,  testing,  and  evaluation 
of  new  equipment,  facilities,  sys- 
tems or  methods.  The  products  of 
development  projects  include  proto- 
type hardware,  test  results,  and 
reports. 

Demonstration  projects  intro- 
duce, on  an  experimental  basis,  new 
methods,  equipment  or  systems  of 


urban  mass  transportation  into  a 
representative  urban  environment. 
This  permits  measurement  of  pas- 
senger and  community  acceptance 
of  the  innovation,  collection  and 
evaluation  of  operating  and  financial 
statistics  to  ascertain  economic 
viability,  and  an  evaluation  of  the 
operational  performance  of  new 
methods  or  equipment  in  daily 
public  service. 

It  is  UMTA's  policy  to  make 
available  to  the  public  as  readily  as 
possible  information  about  re- 
search, development  and  demon- 
stration activities  conducted  under 
the  Urban  Mass  Transportation  Act 
of  1964,  as  amended.  The  principal 
method  of  reporting  is  through 
annual  publication  of  the  compila- 
tion of  reports  on  the  status  of 
individual  projects. 

The  volume  dated  June  30,  1972 
constituted  an  historical  record  of  all 
projects  funded  underthe  Act  to  that 
point  as  well  as  projects  funded 
earlier  under  authorization  of  the 
Housing  Act  of  1961.  This  volume  is 
available  from  the  National  Techni- 
cal Information  Service  (NTIS), 
access  number  PB-213-228. 

Volumes  of  fiscal  years  1973, 1974 
and  1975  serve  as  supplements  to 
the  comprehensive  1972  volume 
since  they  contain  only  updated 
descriptions  of  those  projects  active 
in  the  fiscal  year  cited  in  addition  to 
projects  initiated  or  completed  dur- 
ing that  year.  Copies  of  these 
volumes  are  available  from  the  U.S. 
Superintendent  of  Documents. 

Most  of  the  completed  projects 
included  in  this  volume  have  reports 
already  published  or  in  the  publica- 
tion process.  The  Urban  Mass 
Transportation  Administration  does 
not  distribute  these  reports  unless 
so  indicated.  They  are  available  from 
the  National  Technical  Information 
Service,  U.S.  Department  of  Com- 
merce, Springfield,  Virginia,  22161. 


Details  on  ordering  appear  in  Ap- 
pendix 2  in  the  back  of  this  volume. 

Additional  information  about  UM- 
TA's RD&D  activity  also  appears  in 
Appendix  2. 

UMTA's  research,  development 
and  demonstration  activities  are 
conducted  in  the  areas  of  policy, 
technology  and  service  methods 
and  techniques.  Several  of  UMTA's 
component  offices  are  involved  in 
such  research:  Transportation  Man- 
agement and  Demonstrations,  Poli- 
cy and  Program  Development  and 
Technology  Development  and  De- 
ployment (limited  research  also  is 
directed  by  UMTA's  Office  of  Civil 
Rights). 

This  directory  is  divided  into 
subject  areas  according  to  the 
UMTA  office  which  directs  those 
projects.  The  first  five  chap- 
ters—dealing with  bus  and  para- 
transit,  rail,  new  systems  and  auto- 
mation, socio-economic  and  special 
projects,  and  safety  and  product 
qualification— detail  research  and 
development  activities  of  the  Office 
of  Technology  Development  and 
Deployment.  Chapter  6,  Service  and 
Methods  Demonstrations,  details 
projects  conducted  by  the  Office  of 
Transportation  Management  and 
Demonstrations;  Chapter  7,  Policy 
and  Program  Development,  details 
projects  conducted  by  the  office  of 
the  same  name. 


Note: 

The  dates  listed  underthe  "Schedule"  section 
of  project  descriptions  usually  indicate  the 
period  of  time  from  approval  by  the  UMTA 
Administrator  to  receipt  of  a  draft  of  the  final 
report.  The  "Funding"  section  represents, 
except  when  otherwise  indicated,  Federal 
money  provided  by  UMTA.  This  volume 
focuses  on  activity  during  the  period  July  1, 
1975-September30, 1976.  Funding  recipients 
are  listed  as  'contractor'  although  some  may 
in  fact  be  grantees. 
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Chapter  1: 

BUS/1ND 
B4B4TR4NSIT 

Bus  and  paratransit  vehicles  carry  far  more  passengers  in  urban  areas 
than  do  alt  other  mass  transit  modes  combined— in  fact,  four  times  the 
number  of  passengers  carried  by  urban  rail.  As  a  result,  UMTA  has  directed 
its  research  and  development  activity  in  this  area  to  the  development  of 
vehicles  and  systems  that  increase  the  safety,  efficiency,  comfort  and 
acceptability  of  public  transportation  using  buses  and  paratransit  vehicles. 
These  projects  also  address  special  efforts  to  reduce  petroleum  fuel  use, 
improve  air  quality  and  accommodate  elderly  and  handicapped  riders. 


Transbus  prototype  vehicles  were  built  by  (I.  to  r.):  GMC,  Rohr  Industries  and  AM  General. 


Bus  and  Paratransit 
Technology 

Bus  and  paratransit  technology 
involves  three  program  areas:  Bus 
vehicle  development;  paratransit 
development  and  energy  conserva- 
tion; and  operational  technology 
development. 

Bus  vehicle  development  projects 
range  from  improvements  in  exist- 
ing buses  to  the  development  and 
testing  of  completely  new  bus  de- 
signs. 

Paratransit  developments  and 
energy  conservation  projects  in- 
clude modification  of  existing  taxi- 
cabs  to  reduce  petroleum  fuel  use; 
design,  construction  and  testing  of 
two  low-pollution  paratransit  vehi- 
cles; and  the  development  and 
testing  of  energy  storage  flywheels 
designed  to  conserve  the  energy 
required  to  operate  buses  and 
paratransit  vehicles. 

Operational  technology  develop- 
ments are  designed  to  increase  the 
operational  efficiency  and  level  of 
service  provided  by  bus  systems  and 
demand-responsive  paratransit 
service  through  the  use  of  vehicle 
monitoring  and  control  systems. 

Design  of  a  Modern  40-Foot  Transit 
Bus  (TRANSBUS) 

Project:  FL-06-0012,  IT-06-0025, 
MO-06-0009,  NY-06-0045 
Funding:  $28,684,000 
Schedule:  November  1971  -  No- 
vember 1976 

Contractor:  Booz  Allen  and  Ham- 
ilton 

Subcontractors:  Rohr  Industries, 
Inc.;  AM  General  Corporation,  Gen- 
eral Motors  Corporation 

A  fundamental  UMTA  objective  is 
the  diversion  of  travellers  from  their 
private  autos  for  commuter  and 
urban  travel  to  mass  transit,  but  such 
persuasion  necessarily  depends  in 
part  upon  the  attractiveness  and 
improved  characteristics  of  the 
mass  transit  vehicle.  For  many 
years,  the  market  for  transit  buses 
had  not  caused  a  manufacturer  to 
develop  and  introduce  an  improved 
transit  bus;  the  present  "standard" 
bus  design,  for  example,  was  intro- 
duced in  1959  and  has  not  been 
significantly  changed  since  then. 


UMTA'sTRANSBUS  program  was 
designed  to  achieve  the  most  ad- 
vanced bus  design  practicable  with- 
in the  state-of-the-art.  The  particular 
areas  of  improvement  emphasized 
were:  Comfort  and  ride  quality; 
improved  safety  for  passengers, 
pedestrians  and  occupants  of  other 
vehicles;  reduced  maintenance;  and 
lower  floor,  better  access  and  inte- 
rior arrangements  which  would 
better  accommodate  the  elderly  and 
handicapped. 

The  prototype  phase  of  the 
TRANSBUS  program  is  now  nearing 
completion.  Designs  have  been 
developed,  prototype  vehicles  fabri- 
cated, and  the  designs  have  been 
evaluated,  following  both  proving 
ground  and  transit  in-service  tests. 
From  the  evaluation  of  the  prototype 
designs,  a  technical  specification 
has  been  developed  fora  production 
TRANSBUS.  A  production  version 
of  any  one  of  the  three  different 


prototype  designs  could  meet  this 
specification. 

In  addition  to  the  prototype  de- 
signs which  will  be  represented  by  a 
"design  data  package"  for  each 
manufacturer's  design,  reports  will 
have  been  developed  covering  a 
variety  of  subjects.  Those  of  only 
interim  significance,  i.e.,  test  plans, 
evaluation  plans,  and  other  interim 
reports  are  not  listed.  The  procure- 
ment documents  are  subject  to 
constant  revision  and  are  intended 
for  use  in  the  bus  procurement 
process.  Persons  and  organizations 
which  need  these  documents  may 
request  them  directly  from  UMTA. 
The  prototype  design  data  packages 
will  be  maintained  by  the  Transpor- 
tation Systems  Center  (TSC),  and 
persons  or  organizations  who  wish 
to  review  or  obtain  these  data  should 
contact  TSC  directly. 

Reports  from  this  project  are  listed  in 
Appendix  I 


Small  Bus  Requirements,  Concepts 
and  Specifications 

Project:  IT-06-0074 
Funding:  $300,000 
Schedule:  December  1974  -  Octob- 
er 1976 

Contractor:  RRC  International  Inc. 

A  small  bus  suitable  for  use  in 
urban  mass  transit  applications  is 
increasingly  needed  but  essentially 
unavailable.  Although  there  are  a 
number  of  small  buses  on  the 
market,  most  are  conversions  of 
vehicles  designed  forotherusesand 
not  suitable  for  the  intended  use. 

The  small  bus  project  is  designed 
to:  1)  Examine  small  bus  operations 
and  projected  desirable  operations 
in  the  U.S.;  2)  Define  needed  and 
desired  operating  features  for  small 
buses;  3)  include  in  these  features 
considerations  for  the  elderly  and 
handicapped,  including  wheelchair 
travelers;  4)  produce  conceptual 


Accessibility  for  elderly  and  handicapped  persons  is  an  important  part  of  the  small  bus  program;  in  these  pictures,  volunteers  test  accessibility 
on  a  full  scale  transit  bus  mockup  with  varying  floor  heights,  ramp  slopes  and  door  widths. 


Special  wheelchair  lift  or  ramp  mechanisms,  such  as  this  Transbus  feature,  are  being 
considered  for  use  as  optional  original  equipment  on  current  design  buses. 


small  bus  designs  to  meet  the 
operating  features;  and  5)  establish 
a  specification  for  a  small  bus 
suitable  for  mass  transit  service  in 
the  U.S. 

A  contract  modification  was  made 
in  1976  to  incorporate  mock-up 
work  to  permit  evaluation  of  the 
effect  of  varying  such  factors  as 
floor  height,  ramp  slope,  and  interior 
dimensions  on  access  by  wheelchair 
passengers  and  other  handicapped 
persons.  Volunteer  subjects  with 
different  handicaps  have  participat- 
ed and  assisted  in  this  evaluation. 
Summary  results  will  be  contained 
in  the  project's  final  report. 
Reports  from  this  project  are  listed  in 
Appendix  I 


Wheelchair  Access  to  Current  Buses 

Project:  M 1-06-001 7 

Funding:  $110,000 

Schedule:  May   1976  -  February 

1977 

Contractor:  AM  General  Corpora- 
tion 

There  is  a  need  to  add  wheelchair 
access  to  buses.  Although  many 
manufacturers  offer  a  wheelchair  lift 
mechanism  which  can  be  added  to 
almost  any  bus,  no  manufacturer 
offers  a  wheelchair  option  in  a  full- 
size  transit  bus  as  original  equip- 
ment. 

This  project  was  established  to 
determine  whether  it  is  feasible  to 
incorporate  a  wheelchair  access 
option  in  the  current  bus  design 
which  would  be  built  in  atthetime of 
manufacture.  Contracts  were  of- 
fered to  the  three  manufacturers  of 
full-size  transit  buses;  AM  General 
has  undertaken  the  work  under 
contract.  A  final  report  is  due  about 
March,  1977. 


Evaluation  of  the  Florida  Hybrid  Bus 

Project:  FL-06-0014 
Funding:  $25,000 

Schedule:  July  1975  -  November 
1976 

Contractors:  Florida  Department  of 
Transportation,  University  of  Florida 

The  Florida  State  Department  of 
Transportation  has  sponsored  the 
University  of  Florida  in  the  develop- 
ment of  a  small  bus  based  on  the 
hybrid  principle.  The  basic  vehicle  is 
a  standard  Electrobus,  normally 
furnished  by  the  manufacturer  with 


only  electric  battery  power  (which  is 
severely  limited  in  range).  In  the 
hybrid  version,  a  small  diesel  engine 
with  an  electric  generator  is  added 
to  charge  the  batteries.  The  diesel 
engine  is  run  at  optimum  conditions 
to  achieve  fuel  economy  and  low 
emissions  and  is  not  subject  to  the 
stop-and-go  operation  of  normal 
transit  service. 

Through  a  grant  to  the  Florida 
DOT,  UMTA  has  provided  support  of 
tests  by  the  University  to  evaluate 
general  performance,  including  ac- 
celeration, top  speed,  endurance, 
emissions,  fuel  consumption,  and 
power  transmission  efficiency. 
These  tests  have  been  completed 
and  a  report  is  expected  in  October 
1976. 

Through  the  Transportation  Sys- 
tems Center,  the  bus  will  be  operat- 
ed in  simulated  transit  service  to 
obtain  more  definitive  data.  The  bus, 
instrumented  and  carrying  a  simu- 
lated passenger  load,  will  be  operat- 
ed in  conjunction  with  a  transit  bus 
in  regular  service.  Upon  completion 
of  the  tests  in  simulated  service,  it  is 
anticipated  that  the  U.S.  Environ- 
mental Protection  Agency  will  con- 
duct emissions  testing  at  Ann  Arbor, 
Michigan.  This  testing  will  provide  a 
significant  input  because  the  emis- 
sions measurements  taken  in  Flori- 
da proved  inconclusive. 

Reports  from  this  project  are  not  yet 
available. 


Low  Pollution  Paratransit  Vehicle 

Project:  NY-06-0043,  MA-06-0052, 
CA-06-0079,  CA-06-0080  and 
IL-06-0037. 

Funding:  Transportation  Systems 
Center:  $660,000;  Museum  of  Mod- 
ern Art:  $60,000;  AMF:  $1  million; 
Steam  Power  Systems:  $1  million; 
International  Taxicab  Association: 
$16,000. 

Schedule:  March  1975  -  December 
1976 

Contractors:  AMF,  Inc.;  Advanced 
Systems  Laboratory;  Steam  Power 
Systems,  Inc. 

"Paratransit"  is  the  collective  term 
for  those  forms  of  urban  passenger 
transportation  which  fall  between 
private  cars  and  fixed-route,  fixed- 
schedule  mass  transit,  such  as 
taxicab,  dial-a-ride,  jitney  and  sub- 
scription service.  Vehicles  presently 
available  for  paratransit  service  are, 
for  the  most  part,  slightly  modified 
versions  of  vehicles  designed  for 
other  purposes.  They  fall  short  of 
ideal  characteristics  for  paratransit 
service  and  are  particularly  lacking 
in  adequate  design  for  entering  and 
exiting — an  especially  critical  prob- 
lem for  the  aged  and  the  handi- 
capped. 

Congress  has  expressed  a  special 
interest  in  improving  taxi  vehicles.  In 
its  "Report  on  Department  of  Trans- 
portation's 1973  Appropriation  Bill," 
the  House  Committee  provided  a 
separate  budget  item  "for  the  devel- 
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The  AMF  model  (above)  and  Steam  Power  Systems  model  (below)  developed  under  the  low- 
pollution  paratransit  project  received  considerable  acclaim  at  the  Metropolitan  Museum  of 
Art's  taxi  exhibit  in  1976. 


opment  of  an  improved,  efficient, 
quiet,  non-polluting  taxi."  The  Pratt 
Institute  in  Brooklyn,  the  New  York 
City  Taxi  and  Limousine  Commis- 
sion and  the  Museum  of  Modern  Art 
in  New  York  (MOMA)  have  all  made 
efforts  to  improve  the  design  of 
vehicles  for  taxi  service. 

The  objective  of  this  project  is  the 
development  and  evaluation  of  a 
low-pollution  paratransit  vehicle  in 
the  weight  and  size  class  of  a 
compact  passenger  car  and  with  a 
novel  approach  to  space  utilization. 
The  vehicle  demonstrates  the  feasi- 
bility of  combining  several  desirable 
features  in  one  vehicle,  such  as 


clean  and  quiet  engine,  maneuvera- 
bility in  urban  traffic,  easy  entry  and 
exit  for  elderly  and  handicapped,  to 
the  point  of  accommodating  a 
wheelchair  passenger,  and  a  degree 
of  space  utilization  not  now  availa- 
ble in  production  vehicles. 

The  vehicles  fabricated  under  this 
project  were  exhibited  to  the  public 
during  the  City  Taxi  Exhibition 
which  the  Museum  of  Modern  Art 
(MOMA)  held  June-September 
1976.  The  exhibition  generated  an 
extremely  favorable  response  to  the 
passenger  and  driver  oriented  fea- 
tures of  the  vehicles  by  the  general 
public,  the  handicapped  community 


and  the  paratransit  operators.  In- 
dustry, too,  has  been  stimulated  to 
seriously  consider  production  para- 
transit vehicles  incorporating  the 
concepts  and  innovations  of  the 
exhibited  vehicles. 

Two  contracts  were  let  in  March 
1975  for  the  design  and  fabrication 
of  engineering  prototypes  which 
would  meet  the  above  objectives 
and  be  true  paratransit  vehicles 
rather  than  modifications  of  existing 
vehicles.  UMTA  partially  funded  the 
City  Taxi  Exhibition  conducted  by 
MOMA;  the  Department  of  Trans- 
portation's Transportation  Systems 
Center  also  has  been  funded  to 
provide  technical  support  and  to 
conduct  the  vehicle  tests  through  an 
independent  laboratory,  focusing 
on  the  accessibility,  handling  and 
ride  comfort  of  the  vehicles,  particu- 
larly for  handicapped  riders.  UMTA 
also  has  made  a  grant  to  the  Interna- 
tional Taxicab  Association  to  evalu- 
ate the  vehicles  from  the  viewpoint 
of  the  paratransit  and  taxicab  oper- 
ating industry,  identifying  those 
features  which  are  necessary  for 
actual  in-service  use  of  the  vehicle. 
Reports  from  this  project  are  listed  in 
Appendix  I. 


Flywheel  Energy  Storage  Systems 

Project:  IT-06-01 17 
Funding:  $500,000  for  FY  1977 
Schedule:  Phase  I  -  September  1976 
-  June  1977 

Contractors:  Garrett  AiResearch, 
General  Electric  Company's  Corpo- 
rate Research  Center 

The  primary  goal  of  the  UMTA 
Flywheel  Energy  Storage  Program  is 
to  reduce  the  mass  transit  operator's 
dependency  on  petroleum  fuels, 
while  maintaining  the  route  flexibili- 
ty inherent  in  the  motor  bus.  A 
trolley  coach  not  dependent  all  the 
time  upon  an  overhead  wire  system, 
for  example,  could  accomplish  this 
goal. 

The  theortical  principles  involved 
in  storing  energy  aboard  a  ground 
transportation  vehicle  as  kinetic 
energy  are  sound  and  have  already 
been  demonstrated.  Theoretical 
principles  further  substantiate  that 
the  mass  transit  vehicle,  because  of 
the  inherent  multi-stop  driving  cycle 
and  heavier  gross  vehicle,  renders  it 
as  the  most  promising  type  vehicle 
for  successful  application  of  these 
principles    using  state-of-the-art 
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technology.  More  explicitly,  the  key 
to  more  efficient  multi-stop  driving 
is  to  incorporate  a  means  of  recap- 
turing and  storing  braking  energy  to 
be  reused  during  subsequent  vehi- 
cle acceleration  periods,  a  concept 
termed  "regenerative  propulsion." 
Actually,  the  higherthe vehicle stop- 
and-go  rate  per  mile,  the  more 
favorable  the  concept  appears. 


On-board  energy  storage  devices 
will  store  the  kinetic  energy  recap- 
tured from  braking  and  will  permit 
subsequent  high  power  extraction 
for  acceleration.  This  characteristic 
would  overcome  more  than  one  of 
the  principal  deficiencies  of  mass 
transportation  vehicles  now  operat- 
ing on  the  streets  of  our  cities.  For 
example: 


•  The  diesel  engine  powered 
vehicle  uses  an  oversized,  power 
plant  to  meet  the  acceleration  re- 
quirements, and  dissipates  the  brak- 
ing energy  as  heat. 

•  The  trolley  coach  is  burdened 
with  expensive  capital  installation 
cost  for  the  wayside  or  overhead 
wire,  lack  of  route  flexibility,  aes- 
thetic and  safety  problems. 

•  Battery-powered  vehicles  are 
used  for  mass  transportation  in  a  few 
places  in  the  U.S.  and  somewhat 
more  commonly  in  Europe.  Their 
limitations,  however,  are  well 
known:  They  suffer  from  high  bat- 
tery weight  to  gross  vehicle  weight 
ratios  and  their  acceleration  rate  is 
limited  in  order  to  maximize  range 
between  battery  recharges.  Much  of 
the  braking  energy  is  again  lost  as 
heat  because  of  the  inability  of  the 
battery  to  accept  the  charge  fast 
enough. 

An  interim  payoff  in  the  longer 
range  goal  of  developing  electric 
flywheel  coaches  is  the  potential  of 
developing  a  diesel/flywheel  hybrid 
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that  would  substantially  increase  the 
diesel  bus  fuel  mileage.  This  ap- 
proach would  also  improve  both 
noise  and  emission  levels. 

The  project  exploring  such  poten- 
tial fuel-saving  and  other  advan- 
tages is  planned  as  a  multi-year 
program  divided  into  three  phases: 
Phase  I:  Preliminary  conceptual 
design  studies 

Phase  II:  Systems  design,  fabrica- 
tion, test  and  evaluation 
Phase  III:  Limited  on-road  demon- 
stration 

Phase  I  will  determine  and  catego- 
rize the  users'  requirements  and 
identify  a  design  concept  that  can:  1) 
Be  applied  to  a  spectrum  of  urban 
transit  vehicles;  2)  meet  varying 
requirements  using  a  modular  as- 
sembly approach;  3)  use  proven 
materials  and  processes  without 
compromise  to  safety;  4)  identify 
growth  plans  through  continuing 
research;  and  5)  sustain  a  cost- 
benefit  ratio  better  than  that  of 
current  propulsion  systems.  Phases 
II  and  III  of  the  program  will  be 
pursued  only  if  at  least  one  applica- 
tion concept  is  proven  viable  by 
cost-benefit  analysis. 

Reports  from  this  project  are  not  yet 
available. 


Evaluation  of  Diesel  Propulsion  in 
Fleet  Taxicabs 

Project:  NY-06-0049,  MA-06-0066 
Funding:  $480,000  UMTA;  $300,000 
U.S.  Department  of  Transportation 
Schedule:  June  1976  -  August  1978 
Contractors:  Pace  Project  Inc., 
Bronx,  N.Y.  and  New  York  Metropol- 
itan Taxicab  Board  of  Trade 

This  project  is  designed  to  collect 
and  analyze  data  on  diesel  and 
gasoline-powered  taxi  vehicle  fleets 
to  determine  relative  fuel  efficiency, 
maintenance  and  repair  require- 
ments. The  project  also  will  attempt 
to  assess  driver  and  passenger 
reactions  to  diesel-powered  vehi- 
cles and  generalize  the  findings  to 
project  suitability  and  advantages  of 
diesel  propulsion  for  application  to 
other  paratransit  vehicles  and  to 
private  automobiles. 

The  project  is  expected  to  demon- 
strate the  diesel-powered  vehicle's 
better  fuel  economy,  fewer  engine 
repairs,  lower  exhaust  emission 
pollution,  and  reduced  vehicle 
downtime.  In  quantitative  terms, 
expectations  are  based  on  expe- 


rience gained  from  manufacturer 
testing  of  two  prototypes  -  a 
Checker  Marathon  with  a  6-cylinder 
Perkins  diesel  engine  and  a  Dodge 
Coronet  with  a  6-cylinder  Nissan 
diesel;  these  cars  achieved  more 
than  20  miles  per  gallon  in  tests, 
compared  to  the  taxi  industry's 
average  of  9.5  miles  per  gallon  for 
gasoline  engines.  Despite  the  prov- 
en advantages  of  diesel  engines,  few 
such  engines  have  been  used  in 
lighter  weight  vehicles  of  the  type 
used  for  paratransit  service. 

A  contract  was  awarded  to  Pace 
Project,  Inc.,  of  New  York  City. 
Sixty-six  pairs,  each  consisting  of 
one  gasoline-powered  and  one  die- 
sel-powered Dodge  Coronet  taxi, 
will  be  procured  and  put  in  operation 
for  over  8,000  hours  of  operation 
over  a  24-month  period.  The  first  of 
the  diesel  taxis  went  into  operation 
in  September  1976,  with  all  sixty-six 
pairs  to  be  on  the  road  in  November 
1976. 

Reports  from  this  project  are  not  yet 
available 


Automatic  Vehicle  Monitoring 
(AVM)  and  Communications 
Systems 

UMTA's  research  and  develop- 
ment efforts  in  automatic  vehicle 
monitoring  (AVM)  and  communica- 
tions systems  encompass  projects 
aimed  at  demonstrating  managerial 
and  rider  benefits  stemming  from 
currently  available  vehicle-location 
technology  and  the  development 
and  testing  of  advanced  location 
technologies  suitable  for  multi-user 
vehicle  systems. 

Automatic  vehicle  monitoring 
represents  an  electronic  means  of 
ascertaining  the  location  and  status 
of  land-based  vehicles.  Such  knowl- 
edge permits  a  dispatcher  to  exer- 
cise effective  authority  and  thus 
complete  the  command  and  control 
loop  that  started  with  the  installation 
of  two-way  radios  in  vehicles. 

AVM  is  expected  to  result  in  better 
service  to  passengers  because 
buses  will  adhere  more  closely  to 
schedules  and  headways;  greater 
operational  efficiency  because  bet- 
ter schedule  adherence  may  be 
translated  into  fewer  buses  required 
to  maintain  a  given  level  of  service 
and  data  for  management  purposes 
can  be  automatically  collected;  and 


greater  passenger  and  operator 
security  because  a  silent  alarm 
activated  by  the  operator  can  notify 
the  dispatcher  of  an  emergency  so 
police  can  be  alerted  to  the  bus 
location. 

Studies  indicate  that  AVM  can 
substantially  improve  police  effec- 
tiveness by  permitting  the  dispatch 
of  the  car  closest  to  the  scene  of  an 
emergency.  AVM  also  offers  bene- 
fits to  demand-responsive  transit 
operations,  taxi  service,  delivery 
services,  Postal  Service  operations 
and  other  vehicle  fleet  applications. 

Essentially,  an  AVM  system  con- 
sists of  four  subsystems:  Location, 
communications,  data  processing 
and  control.  The  locations  subsys- 
tem consists  of  the  equipment  used 
to  generate  a  position  fix.  The 
communications  subsystem  relays 
location  data  from  the  vehicle  to  the 
control  center  where  data  process- 
ing is  performed.  Finally,  vehicle 
location  information  will  be  auto- 
matically compared  by  computer  to 
schedule  information  and  presented 
to  the  dispatcher  who  will  than  be 
able  to  more  effectively  manage  the 
fleet. 

There  are  three  basic  location 
technologies  -  proximity,  dead  reck- 
oning and  radio  frequency  -  with 
several  categories  within  each  tech- 
nology. Proximity  can  include  radio 
frequency,  laser  or  radar  scanning, 
magnetic  and  buried  resonant  loop 
methods;  dead  reckoning  can  in- 
clude the  use  of  computer-stored 
map  updates  and  signpost  updates; 
and  radio  frequency  can  include 
LORAN-C,  pulse  trilateration,  OME- 
GA, trilateration  using  AM  broad- 
cast signals,  triangulation,  satellite 
systems  and  hybrid  systems.  In 
addition,  a  hybrid  system  might 
combine  two  or  more  of  the  above 
technologies. 

UMTA  plans  to  develop,  test,  and 
evaluate  an  advanced,  area- 
coverage  AVM  system  that  poten- 
tially can  satisfy  the  requirements  of 
multiple  users,  many  of  them  gov- 
ernmental services.  By  accommo- 
dating the  requirements  of  diverse 
users  with  a  single  system,  cities  will 
be  able  to  install  and  maintain  a 
single  system  and  thus  preclude  the 
need  for  installing  systems  for  each 
user. 

The  Chicago  Transit  Authority 
implemented  an  AVM  demonstra- 
tion project  using  a  relatively  simple 
location    technology   capable  of 
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providing  the  location  of  a  bus 
involved  in  an  emergency  situation. 

A  related  project  conducted  sev- 
eral years  ago  provided  hard  data  on 
the  capacity,  accuracy,  costs  and 
radio  frequency  requirements  of 
different  techniques  proposed  for 
electronic  location  and  tracking  of 
vehicles  operating  in  an  urban 
environment  on  non-fixed  routes. 
Field  tests  conducted  in  Philadel- 
phia in  1971  and  1972  demonstrated 
that  the  availability  of  such  location 
systems  makes  it  possible  to  extend 
AVM  to  vehicle  fleets  used  in  law 
enforcement,  taxi  operations,  de- 
mand-responsive transit  operations, 
commercial  delivery  and  even  ma- 
rine operations. 

Reports  from  an  earlier  A  VM  project 
(IT-06-0041  /IT-06-0046  /IT-06-0047/ 
IT-06-0048)  are  listed  in  Appendix  1. 


Advanced  Area-Coverage 
Automatic  Vehicle  Monitoring 

Project:  MA-06-0041 
Funding:  to  be  determined 
Schedule:  June,  1975  -  July,  1980 
Contractor:  to  be  selected 

UMTA's  area  coverage  AVM  pro- 
gram consists  of  two  phases:  In 
Phase  I,  requests  for  proposals  were 
issued  and  four  contractors  selected 
to  test  the  feasibility  of  their  location 
subsystem  approach.  Philadelphia, 
the  site  of  previous  tests,  was 
selected  as  the  Phase  I  test  site 
because  it  represents  a  typical  urban 
environment  with  high  rise  buildings 
and  harsh  electromagnetic  interfer- 
ence. The  four  contractors  and  their 
basic  location  subsystem  approach 
are: 

Fairchild  Space  and  Electronics 
Company,  Germantown,  MD.  (Mi- 
crowave Signpost) 
Hazeltine  Corporation,  Greenlawn, 
N.Y.  (Pulse  Tri-lateration) 
Hoffman  Information  Identification, 
Inc.,   Fort  Worth,  Texas  (Radio 
Frequency  Signpost) 
Teledyne  Systems  Company,  North 
Ridge,  CA  (LORAN-C) 

In  testing,  each  contractor  will 
deploy  the  necessary  location 
equipment  and  a  single  vehicle  will 
drive  through  the  test  area  taking 
location  data.  The  data  will  be 
recorded  on  magnetic  tape  and 
analyzed  on  a  computer  to  deter- 
mine the  accuracy  of  each  system. 
Finally,  based  on  the  contractor's 


system  proposal  as  confirmed  in  the 
Phase  I  tests,  a  single  contractor  for 
Phase  II  will  be  selected. 

Phase  II  will  develop,  deploy, 
operate  and  evaluate  a  fully  func- 
tional area-coverage  AVM  system  in 
a  representative  transit  and  police 
environment.  After  an  extensive 
evaluation  involving  15  cities,  Los 
Angeles  was  selected  as  the  test  site. 
In  Phase  II,  UMTA  will  evaluate 
AVM,  determine  its  actual  costs  and 
benefits,  and  measure  the  improve- 
ments in  operational  control  and 
effectiveness.  Six  to  eight  bus  routes 
and  a  six  square  mile  area  will  be 
equipped  for  AVM  operation  during 
the  Phase  II  experiment  that  will 
involve  up  to  200  fixed-route  transit 
buses  and  50  random  route  vehi- 
cles, probably  police  and  transit 
supervisor  vehicles. 
Reports  from  this  project  are  not  yet 
available 


Dial-A-Ride  Systems  and 
Areawide  Demand- 
Responsive  Transit 

Dial-a-ride  provides  effective,  dy- 
namic scheduling  of  small  vehicles 
to  meet  real-time  passenger  de- 
mand. Its  appeal  lies  in  the  ability  to 
serve  low  demand/density  areas 
such  as  the  suburbs,  which  typically 
have  inadequate  public  transporta- 
tion if  any  at  all.  The  door-to-door 
service  and  new  buses  tend  to 
attract  more  passengers  than  con- 
ventional modes  for  equivalent  lev- 
els of  service.  Also,  dial-a-ride  is  an 

The  highly  successful  Haddonfield  (N.J.) 
Dial-A-Ride  project  prompted  the  implemen- 
tation of  at  least  20  other  demand-responsive 
systems  throughout  the  country. 


effective  way  of  providing  public 
transit  to  the  poor,  elderly,  handi- 
capped and  others  without  access  to 
private  automobiles. 

UMTA  has  played  a  major  role  in 
transforming  dial-a-ride  service 
from  an  attractive  theoretical  con- 
cept to  a  working  reality  by  support- 
ing the  research  that  made  compu- 
terized dispatching  possible  and  by 
conducting  the  first  major  pilot 
experiment.  The  field  experiment  in 
Haddonfield,  New  Jersey  attracted 
increased  patronage  with  every 
increase  in  the  service  area.  Of  more 
than  70  demand-responsive  systems 
that  are  either  in  the  planning  or 
operational  stages,  UMTA  has  iden- 
tified 20  that  are  directly  derivative 
from  the  Haddonfield  project. 

UMTA's  Office  of  Technology 
Development  and  Deployment  is 
supporting  an  UMTA-sponsored 
demonstration  of  integrated  dial-a- 
ride  fixed  route  service  in  Rochester, 
New  York  by  managing  the  develop- 
ment of  computer  software  for 
scheduling  and  dispatching  dial-a- 
ride  vehicles.  During  FY  1977,  that 
computer  system  will  be  completed, 
and  the  computer  software  docu- 
mented for  use  by  transit  agencies 
and  private  enterprise. 

Research  and  development  on 
dial-a-ride  will  focus  on  the  integra- 
tion of  dial-a-ride  services  with 
conventional  fixed-route  services  in 
areawide  transit  systems.  Dial-a- 
ride  can  serve  as  a  feeder  to  conven- 
tional services  in  low  density  sub- 
urbs and  provide  better,  more 
economical  service  during  off-peak 
hours  by  replacing  lightly  used 
fixed-route  service  in  low  density 
areas. 

Areawide  Demand  Responsive 
Transit  will  develop  planning  mod- 
els, economic  data,  computer 
scheduling  software,  and  automatic 
communications  for  an  orderly, 
evolutionary  upgrading  of  today's 
conventional  transit  systems  via  the 
integration  of  demand  responsive 
service.  Case  studies  will  assist  in 
disseminating  lessons  learned  from 
locally  initiated  integration  of  de- 
mand responsive  and  fixed-route 
services;  economic  studies  will 
address  the  effects  on  transit  subsi- 
dies, and  simulations  will  determine 
the  operational  tradeoffs  between 
demand  responsive  and  fixed-route 
modes.  Design  handbooks  will  be 
developed  to  assist  localities  in 
estimating  demand,  fleet  size,  costs, 
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Transfer  points  between  fixed-route  buses  and  dial-a-ride  systems  is  an  important  feature  of 
the  demand-responsive  service  in  Rochester,  New  York. 


and  in  determining  the  best  location 
of  demand  responsive  modes  for 
areawide  systems. 

During  FY  1977,  a  comprehensive 
system  design  handbook,  planning 
guidelines  and  a  simulation  model 
will  be  developed  to  assist  localities 
in  starting  pilot  systems  of  up  to  75 
vehicles.  A  thorough  assessment  of 
the  many  small  systems  now  operat- 
ing will  summarize  lessons  already 
learned.  A  computer  control  system 
will  be  developed  to  increase  the 
productivity  of  taxis  via  ride-sharing. 
This  computer  will  be  low  cost  in 
response  to  taxi  industry  needs,  and 
will  be  designed  to  integrate  taxi 
services  with  local  transit  services. 
More  comprehensive  computersoft- 
ware  integrating  several  paratransit 
and  transit  modes  will  be  developed 
to  schedule  fleets  of  at  least  75 
vehicles.  This  software  will  be  devel- 
oped from  computer  programs  now 
being  used  in  Rochester. 

Cost-benefit  studies  of  the  poten- 
tial of  areawide  systems  in  providing 
more  equitable  public  transporta- 
tion service  at  today's  mode  split  will 
be  completed.  Assessments  of  the 
potential  for  reducing  subsidies  and 
alleviating  the  adverse  effects  of 
heavy  automobile  usage  at  higher 
mode  splits  also  will  be  carried  out. 

Techniques  for  scheduling 
shared-ride  taxi  service  are  being 
defined  and  developed.  Considera- 
tions such  as  the  equitable  distribu- 
tion of  passengers  to  drivers  distin- 
guish taxi  scheduling  from  public 
transit  scheduling.  Computer 
scheduling  software  will  be  devel- 
oped, tested,  and  automatic  vehicle 
monitoring  technology  incorpora- 
ted. Computer  support  to  improve 
subscription  bus  services  will  also 
be  developed  and  tested. 

Rochester  Demonstration 
Computer  Software  Support 

Projects:  MA-06-0071 ,  DC-06-01 41 , 
and  DC-06-0099-02,  04,  05 
Funding:  $1,240,000 
Schedule:  September  1974  -  Sep- 
tember 1977 

Contractors:  Massachusetts  Insti- 
tute of  Technology,  First  Data  Cor- 
poration 

This  project  provides  computer 
software  development  support  to 
UMTA's  Dial-A-Ride  demonstration 
in  Rochester,  New  York.  This  work 
expands  and  enhances  the  Haddon- 
field,  New  Jersey  demonstration 


software  through: 

1)  expansion  to  more  than  one 
suburb  with  20  vehicles; 

2)  transfers  between  suburbs  and 
between  Dial-A-Ride  and  fixed  route 
vehicles; 

3)  differential  priorities  assigned  to 
various  types  of  customers,  e.g., 
advanced  callers,  transfers,  handi- 
capped; 

4)  fully  automated  communications 
between  the  driver  and  computer; 

5)  more  true-to-life  modelling  of 
customer  preferences  in  computer 
scheduling  decisions; 

6)  consideration  of  transferability  of 
the  software  and  a  computer- 
independent  system  design  in  the 
choice  of  software  language  and 
time-sharing  processing. 

Reports  from  this  project  are  not  yet 
available 

Dial-A-Ride  Systems  Analyses 

Project:  VA-06-0024 

Funding:  $245,000 

Schedule:  June  1975  -  August  1976 

Contractor:  MITRE  Corporation 

This  project  completed  the  Had- 
donfield,  New  Jersey  Dial-A-Ride 
Demonstration  surveys  and  adapted 
the  operational  analysis  software  for 
use  in  the  Rochester,  New  York 
demonstration.  Existing  dial-a-ride 
systems  were  analyzed  to  provide 
guidelines  for  starting  up  and  im- 
proving the  operations  of  Dial-A- 
Ride  systems.  Such  guidelines  in- 
clude planning  considerations,  data 


base  gathering,  and  vehicle  produc- 
tivity improvement  strategies. 
Reports  from  this  project  not  yet  availa- 
ble. 

Cost  Benefit  Studies  for  Areawide 
Demand  Responsive  Transportation 

Projects:  IT-06-0150,  MA-06-0054 
Funding:  to  be  determined 
Schedule:  June  1976  -  July  1978 
Contractors:  Transportation  Sys- 
tems Center,  others  to  be  deter- 
mined 

This  project  does  cost  benefit 
analyses  on  the  effect  of  various 
transit  and  auto  mixes  in  medium  to 
large  urban  regions.  The  transit 
modes  being  considered  include 
demand-responsive  as  well  as  fixed 
route  services  with  the  hardware 
innovations  of  computers,  automat- 
ic communications,  and  the  availa- 
ble variety  of  buses  and  vans.  The 
cost  analysis  will  include  funding 
sources.  Potential  benefits  include 
impacts  on  the  level  of  service  given 
to  the  public,  the  environment, 
particularly  on  congestion,  energy, 
and  established  travel  modes.  The 
settings  will  vary  by  geographic 
conditions,  population  densities  and 
travel  patterns.  The  reports  from 
these  studies  will  assess  whether 
better  service  at  lower  cost  can  be 
achieved  through  optimum  mixing 
of  demand-responsive  and  fixed 
route  transit  for  urban  areas  and 
their  suburbs. 

Reports  from  this  project  are  not  yet 
available 
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Chapter  2: 

R4IL  TRANSIT 

UMTA's  activities  in  urban  rail  transportation  research  and  development 
involve  development,  testing  and  evaluation  of  new  vehicles,  subsystems, 
other  transit  system  elements,  and  a  continuing  effort  to  develop 
supporting  technology  and  test  facilities.  UMTA's  rail  transit  research  and 
development  efforts  are  categorized  by  rapid  rail  vehicles  and  systems, 
commuter  rail  vehicles  and  systems,  light  rail  vehicles  and  systems,  and  rail 
supporting  technology. 

The  first  vehicles  produced  under  UMTA's  Urban  Rapid  Rail  Vehicles  and 
Systems  Program  were  the  "State-of-the-Art  Cars"  (SOAC).  The  SOAC 
cars,  representing  a  baseline  of  what  is  possible  with  currently  available 
technology,  have  demonstrated  in  tests  their  suitability  for  cities  planning 
new  or  extended  rail  rapid  transit  systems. 

At  the  same  time,  design  and  development  of  a  future  generation  transit 
car,  the  Advanced  Concept  Train  (ACT-1),  is  essentially  complete.  ACT-1 
will  be  thoroughly  tested  and  demonstrated  on  operating  rail  systems  just  as 
SOAC  has  been. 

Under  another  major  program  element,  the  Advanced  Subsystem 
Development  Program  (ASDP),  other  promising  and  minimum  risk 
hardware  is  being  developed  for  test  and  evaluation  on  existing  railcars.  The 
first  phase  of  this  program  will  involve  the  integration  of  advanced 
propulsion,  truck  and  brake  systems  on  the  SOAC  truck. 

In  the  area  of  rail  supporting  technology,  UMTA  continues  to  use  and 
expand  its  facilities  at  the  Department  of  Transportation's  Transportation 
Test  Center  at  Pueblo,  Colorado.  A  comprehensive  program  of  research  and 
testing  is  addressing  key  problems  in  existing  rail  systems  and  is  evaluating 
the  extent  to  which  new  urban  railcars  meet  specifications.  In  addition  to 
Pueblo  activities,  directed  research  is  underway  in  tunneling,  crashworthi- 
ness,  noise  abatement,  track  geometry  and  safety  technology. 


The  State-of-the-Art  Car  (SOAC)  demonstrated  the  latest  in  existing  rapid  rail  technology. 
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Rapid  Rail  Vehicles  and 
Systems 

Rapid  rail  systems  characteristi- 
cally operate  underground,  at  grade 
or  on  elevated  guideways  at  speeds 
up  to  80  mph  and  with  station 
spacing  ranging  from  Vz  mile  to 
several  miles.  Currently,  there  are 
nine  U.S.  cities  that  have  rail  rapid 
transit  systems  in  operation,  under 
construction  or  in  final  engineering: 
San  Francisco,  Chicago,  Cleveland, 
Philadelphia,  New  York,  Boston, 
Washington,  Baltimore  and  Atlanta. 
These  systems  carry  the  bulk  of 
mass  transit  passengers  in  those 
cities.  Together  with  commuter 
railroads,  rail  rapid  transit  systems 
carry  more  than  2  billion  passengers 
annually,  or  1/3  of  all  mass  transit 
riders. 

There  is  a  widespread  and  grow- 
ing interest  in  upgrading  and  ex- 
tending existing  rapid  rail  systems 
and  several  cities  are  planning  new 
systems.  Replacing  old  equipment 
or  acquiring  new  rolling  stock  offers 
opportunities  to  apply  advanced 
technology  in  their  production. 
Through  grants  and  contracts, 
UMTA  is  designing,  developing  and 
demonstrating  the  best  rail  transit 
cars  that  current  technology  can 
provide,  and  ultimately  will  produce 
advanced  transit  cars  using  innova- 
tive concepts.  Design  and  hardware 
specifications  for  these  new  cars  will 
be  made  available  to  the  cities  for 
use  in  replacing  old  or  acquiring 
additional  rolling  stock. 

By  providing  railcar  builders  and 
transit  operators  with  tested  and 
proven  prototypes,  UMTA  will  make 
available  to  our  ultimate  customers, 
the  riders,  more  comfortable  and 
more  esthetically  pleasing  cars  to 
complement  new  routes  and  serv- 
ice now  being  planned.  Operators 
will  benefit  by  having  more  efficient 
and  economical  equipment;  suppli- 
ers will  benefit  by  being  able  to 
produce  reliable  equipment  at  a 
profit,  and  the  community  will  ben- 
efit from  advanced,  pollution-free, 
environmentally  acceptable  trans- 
portation. 

The  practical  experience  gained 
from  the  UMTA-sponsored  Proto- 
type Car  Program  for  the  San 
Francisco  Bay  Area  Rapid  Transit 


The  Advanced  Concept  Train  (ACT-1 )  is  being 
rail  cars. 

system  (BART)  is  proving  to  be 
valuable  for  every  transit  property 
purchasing  new  vehicles.  Ten  proto- 
type cars  built  by  the  Rohr  Corpora- 
tion were  engineered,  manufac- 
tured, tested  and  evaluated  under  a 
joint  UMTA/BART  program.  Dem- 
onstration and  monitoring  of  these 
cars  suggested  improvements  for 
the  BART  revenue  service  fleet  and 
generated  data  for  development  of 
UMTA's  SOAC  cars  and  Advanced 
Concept  Train. 

UMTA  is  using  the  services  of 
Boeing-Vertol,  a  systems  manager 
contractor,  to  develop  the  advanced 
rapid  transit  cars.  Two  SOAC  cars 
built  by  the  St.  Louis  Car  Division  of 
General  Steel  Industries,  incorpo- 
rating the  best  existing  technology 
(with  BART  as  a  baseline),  complet- 
ed extensive  demonstrations  in  New 
York,  Boston,  Cleveland,  Chicago 
and  Philadelphia.  SOAC  featured  a 
DC  chopper  control  propulsion 
system  by  Garrett  AiResearch,  new 
airridetrucks,  and  innovative  styling 
by  Sundberg-Ferar  for  high  density 
urban  and  medium  density  subur- 
ban service.  SOAC  began  revenue 
service  operation  in  September  1976 
on  PATCO's  Lindenwold  High 
Speed  Line  in  the  Philadelphia  re- 
gion. 

Other  advanced  propulsion  sys- 
tems also  are  being  developed  and 
tested  as  part  of  the  rapid  rail 
research  and  development  program. 
In  one  UMTA  project,  the  Garrett 
Energy  Storage  Propulsion  System 


developed  as  a  baseline  vehicle  for  future  rapid 


is  being  tested  on  two  New  York 
Metropolitan  Transportation  Au- 
thority rapid  transit  cars.  Under  this 
concept,  braking  energy  usually 
dissipated  as  heat  is  stored  in  on- 
board flywheels.  During  accelera- 
tion, the  flywheel-stored  energy  is 
used  to  help  accelerate  the  car, 
thereby  reducing  peak  power  re- 
quirements. This  project  is  expected 
to  reduce  propulsion  energy  re- 
quirements by  perhaps  20  -  30 
percent  while  also  reducing  the 
waste  heat  released  in  subway 
tunnels.   Thus,   additional  power 


requirements  imposed  by  air  condi- 
tioning and  the  need  forfaster,  more 
frequent  trains  will  be  able  to  be  met 
by  present  power  supply  systems.  In 
addition,  the  Energy  Storage  Sys- 
tem can  propel  a  car  to  the  next 
station  in  the  event  of  a  power  failure 
and  passengers  can  be  unloaded 
safely  in  emergencies. 

The  Advanced  Concept  Train 
(ACT-1)  is  being  produced  by 
Garrett  AiResearch  Corporation. 
The  ACT  vehicles  represent  the  next 
generation  of  rapid  transit  cars  and 
their  test  and  evaluation  on  operat- 
ing transit  systems  will  lead  to  the 
upgrading  and  replacement  of  exist- 
ing obsolete  rail  vehicles.  The  ACT, 
which  will  be  capable  of  operating 
over  the  same  transit  lines  as  the 
SOAC  cars,  was  derived  from  a 
unique  industry-wide  design  and 
specification  development  competi- 
tion. 

Urban  Rapid  Rail  Vehicles  and 
Systems  Program 

Project:  IT-06-0026 
Funding:  $27,000,000 
Schedule:  June  1971  -  June  1977 
Contractor:  Boeing-Vertol  Com- 
pany 

Subcontractors:  St.  Louis  Car  Di- 
vision of  General  Steel,  Garrett 
AiResearch  (SOAC,  ACT-1) 

Ten  prototype  cars  for  San  Fran- 
cisco's Bay  Area  Rapid  Transit 
(BART)  wereengineered,  produced, 
tested  and  evaluated;  these  were  the 


ADVANCED  SUBSYSTEM  DEVELOPMENT  PROGRAM 
SYNCHRONOUS  BRAKE  SYSTEM 


EFFECT  OF  SLIP-SLIDE  EFFICIENCY  ON  STOPPING  DISTANCE 


SLIP-SLIDE  STOPPING  DISTANCE 

EFFICIENCY  FROM  60  MPH 


100%  1.500  FT 

95%ASDPSPEC  1,580  FT 

70%  TYPICAL  2,150  FT 

40%,  LOCKED  WHEELS  3,760  FT 
AVAILABLE  ADHESION,  ^  =  0.08 
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basis  for  subsequent  production  of 
BART  cars.  Boeing-Vertol  Com- 
pany, the  systems  manager,  re- 
viewed the  demonstration  and  moni- 
tored the  progress  of  the  BART 
prototype  cars  in  early  revenue  serv- 
ice and  recommended  methods  for 
incorporating  improvements  ap- 
propriate to  the  development  of 
State-of-the-Art  and  Advanced  Con- 
cept Train  Cars. 

Two  new  State-of-the-Art  Cars 
(SOAC)  were  built,  incorporating 
the  best  in  existing  technology,  and 
tested  in  New  York,  Boston,  Cleve- 
land, Chicago  and  Philadelphia. 
Passenger  convenience  and  operat- 
ing efficiency  were  the  primary 
goals  set  for  these  cars.  Boeing- 
Vertol  conducted  technical  tests  and 
directed  their  operational  demon- 
stration in  the  five  cities.  The 
SOAC's  operated  in  20,000  miles  of 
revenue  service  and  carried  312,500 
passengers.  An  extended  revenue 
service  operation  of  SOAC  on  PAT- 
CO's  Lindenwold  High  Speed  Line 
in  the  Philadelphia  area  will  begin  in 
late  1976. 

As  a  long-range  goal,  an  Ad- 
vanced Concept  Train  (ACT)  is 
being  developed  as  a  baseline 
vehicle  for  future  rapid  rail  cars. 
Many  of  the  features  incorporated  in 
the  ACT  will  upgrade  and  replace 
existing  obsolete  rail  vehicle  equip- 
ment. The  operation  and  evaluation 
of  the  ACT  vehicles  on  transit 
properties  will  demonstrate  its  im- 
proved performance  and  design. 

The  ACT  cars,  capable  of  opera- 
ting overthe  same  transit  lines  as  the 
SOAC  cars,  are  being  built  underthe 
direction  of  Boeing-Vertol.  A  design 
and  specification  development  com- 
petition for  alternate  concepts  re- 
presentative of  the  next  generation 
of  rapid  rail  cars  was  the  basis  for 
selecting  the  Garrett  design. 

Features  of  the  ACT  train  include 
a  new  lightweight,  easy-main- 
tenance monomotor  truck  us- 
ing automotive  concepts  such  as 
split  axles,  bolt-on  ring-damped 
wheels,  and  copper  disc  brakes;  an 
advanced  flywheel  energy  storage 
propulsion  system,  eliminating  ma- 
jor high-power  electronics;  all  major 
auxiliaries  driven  from  the  flywheel, 
eliminating  many  electric  motors;  an 
air  cycle  air  conditioning  system;  an 
aluminum  frame  with  composite 
panel  carbody  for  easy  manufactur- 
ability;  an  energy-absorbing  system 
for  low-speed  impact  control;  modu- 
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lar  interiors  for  demand-tailored 
applications;  and  reduced  life  cycle 
cost  of  ownership  and  operation. 

The  assembly  of  the  first  of  two 
vehicles  is  scheduled  for  completion 
by  December  1976,  at  which  time  the 
vehicle  will  be  shipped  to  the  Trans- 
portation Test  Center  (TTC)  for 
extensive  testing  and  evaluation. 
The  second  vehicle  will  be  delivered 
in  March  1977  and  after  TTC  testing 
of  both  vehicles,  a  five  city  demon- 
stration is  planned. 

Concurrent  with  the  development 
of  the  Advanced  Concept  Train  is 
the  Advanced  Subsystems  Develop- 
ment Program  (ASDP),  under  which 
a  number  of  promising  subsystems 
designed  for  near-term  applicability 
either  to  existing  or  planned  rapid 
transit  vehicles  are  being  developed. 
The  objective  of  this  program  is  to 
develop  subsystems  that  are  re- 
sponsive to  the  needs  and  desires  of 
the  transit  industry  and  that  have  the 
capability  of  being  retrofitted  into 
existing  vehicles  or  incorporated 
into  a  new  car  with  minimal  risk. 
UMTA  has  initiated  work  on  an  AC 
propulsion  system,  a  monomotor 
truck  and  a  synchronous  brake 
system  to  be  fitted  onto  the  SOAC 
cars  for  testing  and  demonstration. 

The  AC  propulsion  system  is 
being  developed  by  the  Delco  Di- 
vision of  General  Motors  Corpora- 
tion. It  features  liquid-cooled  brush- 
less  "squirrel  cage"  motors  and  solid 
state  control.  The  system  holds  the 


promise  of  cost  savings  through 
reduced  maintenance  compared  to 
DC  systems,  and  through  regenera- 
tive energy  capability  wherein  brak- 
ing energy  is  returned  to  the  third 
rail.  The  monomotor  truck  is  being 
developed  by  the  Budd  Company.  It 
features  a  lightweight  steel  design 
with  a  unique  suspension  design, 
resulting  in  ride  quality  equal  to  the 
ACT-1  vehicle. 

A  synchronous  brake  system  will 
complete  the  ASDP  package  to  be 
installed  on  SOAC.  The  new  brake 
system  will  sense  wheel  spins  and 
slides  virtually  as  they  occurand  will 
apply  the  proper  force  to  correct 
these  conditions  more  rapidly  than 
do  present  systems.  The  result  will 
be  an  increased  stopping  capability 
and  more  consistent  stopping  dis- 
tances for  rail  transit  cars.  In  addi- 
tion, a  split  disc  configuration  will 
result  in  improved  maintainability. 

In  the  future,  ASDP  work  will 
extend  to  subsystems  installed  on 
various  transit  cars  in  service.  These 
subsystems  may  include  inverter 
propulsion,  multiplex  train  lines, 
solid  state  auxiliary  power,  etc.  In  all 
cases,  an  experimental  design  will 
be  implemented  to  assure  proper 
comparison  among  various  subsys- 
tems. Thus,  for  example,  data  on 
many  current  generation  propulsion 
systems  will  be  available  from  a 
single  source. 

Reports  from  this  project  are  listed  in 
Appendix  I 
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Stored  Energy  (flywheel) 
Propulsion  for  Rapid  Rail  Cars 

Project:  NY-06-0006 

Funding:  $1,264,000 

Schedule:  June   1971    -  October 

1976 

Contractor:  New  York  City  Metro- 
politan Transportation  Authority 
Subcontractor:  Garrett  Ai Research 
Corporation 

While  flywheel  technology  is  not 
new,  it  has  never  before  been 
applied  to  the  rapid  transit  operating 
environment.  It  has,  however,  the 
potential  for  significantly  reducing 
power  consumption,  costs  and  the 
amount  of  heat  released  in  subway 
tunnels  during  the  braking  cycle. 

The  energy  storage  system  works 
as  follows:   During   the  braking 


process,  energy  normally  dissipated 
as  heat  through  the  resistor  grids 
will  spin-up  the  flywheels  through  a 
motor/generator.  During  accelera- 
tion, the  spinning  flywheels  will  be 
used  to  produce  electricity  through 
the  motor/generator  to  assist  in 
driving  the  traction  motors.  The 
result  is  a  reduction  in  peak  power 
demand  from  the  third  rail  during 
acceleration  and  less  wasted  heat 
during  braking.  A  DC  chopper 
system,  first  developed  for  UMTA's 
State-of-the-Art  Car,  is  the  heart  of 
the  solid  state  control  system. 

One  of  the  most  significant  bene- 
fits of  the  project  will  be  improved 
safety.  In  the  event  of  a  power 
failure,  a  train  will  ordinarily  stop 
and  the  passengers  have  to  walk 


along  the  tracks  to  the  nearest 
station.  Using  the  stored  energy 
principle,  the  train  will  be  able  to 
travel  to  the  station  even  after 
electrical  power  has  been  interrupt- 
ed. Thus,  passengers  will  be  spared 
this  potential  hazard. 

Two  conventional  New  York  City 
Transit  Authority  R-32  cars  were 
retrofitted  with  the  energy  storage 
system.  The  cars  underwent  perfor- 
mance and  other  tests  at  the  Pueblo 
(Colorado)  Transportation  Test 
Center  in  1974  and  are  being  tested 
and  evaluated  for  nine  months  on 
the  New  York  City  rapid  transit 
system.  A  second  generation  energy 
storage  system  is  incorporated  into 
the  ACT-1  vehicles  now  under  con- 
struction. 


THE  ENERGY  STORAGE  SYSTEM 
WHAT  THE  SYSTEM  DOES 

1.  IT  RECOVERS  ENERGY  GENERATED  BY  SUBWAY  CAR  BRAKING 
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THE  ENERGY  STORAGE  SYSTEM 
WHAT  THE  SYSTEM  DOES 
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THE  ENERGY  STORAGE  SYSTEM 
HOW  THE  SYSTEM  WORKS 

How  the  System  Works 
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The  Garrett  energy  storage  cars  underwent  testing  on  New  York  City  Transit  Authority  lines 
during  the  winter  of  1975-76. 


SPECIFICATIONS 
Energy  storage 

units  per  car    2 

Flywheel  discs 

per  unit   4 

Diameter  of 

flywheel   20" 

RPM  maximum   14,000 

Disc  material   9  Ni 

Operating  stress  ...  64  KSI 
Useable  energy  ....  3.2  Kw  hours. 
Energy  storage 

unit  weight 

(with  attenuator) .  4985  lbs. 
Energy  storage  unit 

weight  (without 

attenuator)   4705  lbs. 

Disc  weight    600  lbs. 

Reports  from  this  project  are  listed  in 
Appendix  I. 

Railcar  Standardization 

Project:  IT-06-0131 
Funding:  $86,572 

Schedule:  May  1976  -  August  1976 
(Phase  I) 

Contractor:  International  Research 
and  Technology  Corp. 

Because  of  requirements  for  in- 
creasingly complex  equipment,  low- 
er reliability  of  newly  delivered  cars, 
and  the  trend  toward  customized 
transit  car  design,  it  has  become 
necessary  to  study  the  potential 
benefits  of  railcar  standardization. 
The  small  volume  of  typical  car 
procurements  and  increasingly 
stringent  contractual  terms  and 
conditions  have  also  contributed  to 
higher  car  prices. 

The  rail  transit  equipment  indus- 
try historically  has  responded  to 


specifications  developed  by  individ- 
ual operators  or  their  consultants  in 
a  proliferation  of  customized  de- 
signs. This  approach  is  contrasted 
with  the  locomotive  or  bus  indus- 
tries which  offer  essentially  a  range 
of  standardized  sizes  and  types  of 
vehicles  to  perform  different  jobs. 
The  vehicles  share  components,  and 
the  designs  benefit  from  the  manu- 
facturer's ability  to  improve  the  total 
product  line  in  an  evolutionary 
fashion  without  making  obsolete 
previous  models. 

The  street  railway  industry  first 
approached  the  problem  of  stan- 
dardization during  the  development 
of  the  PCC  car  in  the  1930s.  Varia- 
tions in  size,  door  placement,  etc., 
were  accommodated  in  a  standard 
design  which  resulted  in  thousands 
of  such  vehicles  operating  on  many 
systems  in  the  U.S.  and  Canada. 
Worldwide,  many  more  thousands 
of  PCC  car  descendents  continue  to 
be  manufactured  and  operate  in 
daily  service. 

UMTA  first  approached  the  prob- 
lems of  standardization  when,  in 
cooperation  with  the  rail  transit 
operators,  it  developed  the  Guide- 
line Specification  for  Urban  Railcars 
(Report  No.  UMTA-IT-06- 
0027-73-1).  The  Guideline  repres- 
ents an  attempt  to  standardize  the 
manner  in  which  new  car  procure- 
ments are  described  by  providing  a 
common  format  in  which  to  specify 
technical  requirements. 

A  two-phase  project  has  been 
developed  with  the  first  phase  objec- 
tive of  determining  the  feasibility  of 


standardization.  Assuming  some 
degree  of  standardization  is  found  to 
be  feasible,  a  second  phase  will 
produce  a  specification  document 
for  use  in  future  railcar  procure- 
ments. As  associated  contract  with 
the  American  Public  Transit  Associ- 
ation will  assist  the  contractor  in 
providing  necessary  operating  in- 
dustry data  during  the  study  and 
specification  development  process. 
Reports  from  this  project  are  listed  in 
Appendix  I 

Commuter  Rail  Vehicles  and 
Systems 

Commuter  rail  systems  operate 
generally  on  railroad  rights-of-way 
with  railroad  equipment  in  service 
extending  as  far  as  100  miles  from 
city  centers.  Commuter  rail  service 
presently  exists  in  the  New  York- 
New  Jersey  metropolitan  area,  Phil- 
adelphia, Boston,  Chicago,  Cleve- 
land, Detroit,  Pittsburgh, 
Washington  and  San  Francisco. 

In  the  commuter  rail  area,  UMTA 
has  concentrated  its  efforts  on  the 
development  of  a  new  vehicle  and 
propulsion  system  suitable  foroper- 
ation  on  combinations  of  electrified 
and  non-electrified  trackage.  This 
vehicle,  the  Gas  Turbine  Electric  or 
GT/E,  is  described  on  the  following 
pages.  UMTA  also  directed  a  feasi- 
bility study  of  restructuring  and 
expanding  commuter  rail  service  in 
the  Washington,  D.C.  metropolitan 
area. 

Dual-Power  Gas  Turbine/Electric 
Commuter  Rail  Cars 

Project:  NY-06-0005 
Funding:  $7,400,000  UMTA; 
$7,400,000  local 

Schedule:  June  1971  -  November 
1977 

Contractor:  New  York  Metropolitan 
Transportation  Authority 
Subcontractor:  Garrett  AiResearch 
Corporation;  General  Electric  Cor- 
poration 

This  project  is  an  outgrowth  of 
UMTA's  previous  work  under  Proj- 
ect IT-06-0015  (page  97  of  RD&D 
Projects,  1972).  Under  a  grant  to  the 
Tri-State  Transportation  Commis- 
sion, a  Budd  long-distance  coach 
was  equipped  first  as  a  turbine/me- 
chanical lab  car  (GT-1)  and  then  as 
a  turbine/electric  lab  car  (GT-2). 
Once  feasibility  was  determined,  the 
next  step  was  the  development,  test 
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The  General  Electric  Gas  Turbine/Electric  prototype  car  is  equipped  with  a  slide-out  turbine 
engine  for  easy  maintenance. 


and  evaluation  of  revenue  service 
gas  turbine/electric  (GT/E)  cars. 

In  order  to  accomplish  the  project 
objective,  two  4-car  gas  turbine/ 
electric  trains  were  constructed,  one 
by  Garrett  AiResearch  and  the  other 
by  General  Electric,  under  contract 
to  the  New  York  MTA.  The  MTA  and 
its  consultants  are  implementing  an 
UMTA-developed  experimental  de- 
sign to  measure  comparative  per- 
formance and  economics  of  the 
Garrett  and  GE  designs,  and  of  both 
types  of  turbine  cars  with  diesel  and 
electric  equipment.  A  cost/benefit 
analysis  will  indicate  under  what 
conditions  either  GT/E  or  electrifi- 
cation is  justified;  rider  reaction  will 
be  assessed  regarding  the  comfort 
of  the  cars. 

Reports  from  this  project  are  not  yet 
available 


Light  Rail  Vehicles  and 
Systems 

Light  rail  transit  (LRT)  is  defined 
as  modern  rail  vehicles  operating  on 
predominantly  reserved  but  not 
necessarily  grade-separated  rights- 
of-way.  Electrically  propelled  rail 
vehicles  operate  singly  or  in  trains. 
LRT  provides  a  wide  range  of 
passenger  capacities  and  perform- 
ance levels  at  moderate  cost.  In 
some  European  cities,  light  rail  is 
introduced  as  "pre-metro"  for  future 
upgrading  to  standard  rapid  transit. 
Light  rail  transit  may  be  considered 
as  an  outgrowth  of  street  railway 
technology. 

The  light  rail  area  presents  a 
particular  challenge  to  UMTA  and 
the  transit  industry.  There  had  been 
no  new  development  in  U.S.  light  rail 


technology  since  the  Presidents' 
Conference  Committee  (PCC)  car 
was  introduced  in  1935  and  no 
production  of  PCC  vehicles  since 
1 952.  Existi  ng  streetcar  fleets,  there- 
fore, are  economically  and  physical- 
ly obsolete. 

Several  light  rail  properties  are 
committed  to  retaining  and  modern- 
izing their  systems,  and  the  need  for 
a  replacement  vehicle  is  of  para- 
mount importance.  Because  of  the 
limited  size  of  the  market,  it  is  to  the 
operators',  manufacturers'  and  UM- 
TA's  advantage  to  produce  as  nearly 
standard  a  vehicle  as  possible  while 
simultaneously  using  technological 
advances  that  have  been  made  else- 
where. 

The  Massachusetts  Bay  Transpor- 
tation Authority  (MBTA),  working 
with  the  San  Francisco  Municipal 
Railway,  the  Southeastern  Pennsyl- 
vania Transportation  Authority  and 
other  U.S.  and  Canadian  transit 
authorities,  developed  a  standard 
specification  for  new  light  rail  vehi- 
cles under  UMTA  funding.  As  a 
result,  some  275  new  Standard  Light 
Rail  Vehicles  (SLRV's)  are  now  in 
production  for  Boston  MBTA  and 
San  Francisco  MUNI.  The  Standard 
Light  Rail  Vehicle  Specification  may 
be  ordered  from  NTIS,  PB-220-748 
(technical  section)  and  PB-220-747 
(contract  section). 

UMTA  also  sponsored  research 
into  the  generic  concept  of  light  rail 
and  issued  a  report  entitled  Light 

The  new  Standard  Light  Rail  Vehicle,  the  first 
new  light  rail  car  produced  since  1952,  went 
into  service  on  the  Massachusetts  Bay 
Transportation  Authority  lines  in  December 
1976. 
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Rail  Transit  Systems,  A  Definition 
and  Evaluation,  available  from  NTIS, 
PB-21 3-447. 

Two  light  rail  projects  are  under 
development  in  addition  to  those 
already  mentioned.  One  is  intended 
to  develop  a  device  to  allow  elderly 
and  handicapped  persons  to  board 
the  SLRV  more  easily.  The  other  is 
designed  to  test  and  evaluate  the 
SLRV  in  four  cities  contemplating 
replacement  of  PCC  cars:  Philadel- 
phia, Pittsburgh,  Newark  and  Cleve- 
land. 


Urban  Rail  Supporting 
Technology 

The  Urban  Rail  Supporting  Tech- 
nology (URST)  program  is  directed 
toward  systematic  study  and  ad- 
vancement of  urban  rail  technology. 
Transit  properties,  UMTA  and  the 
U.S.  Department  of  Transportation's 
Transportation    Systems  Center 


(TSC)  in  Cambridge,  Massachusetts 
have  identified  primary  system  and 
technology  objectives;  new  and 
existing  technology  and  methods 
are  being  evaluated  and  noteworthy 
items  are  recommended  to  UMTA 
for  proof  of  concept. 

TSC  is  the  systems  manager  for 
the  URST  program;  other  agencies 
involved  are  the  Federal  Railroad 
Administration  and  the  Federal 
Highway  Administration.  The  URST 
program,  initiated  in  1970,  is  orga- 
nized into  five  major  project  areas: 

Program  Management  provides 
overall  program  plans  and  engineer- 
ing direction,  establishes  resource 
requirements  and  test  and  demon- 
stration schedules,  identifies  indus- 
try interfaces,  assesses  accomplish- 
ments, recommends  implementa- 
tion and  reports  results. 

Applications  Engineering  and 
Technical  Support  provides  techni- 
cal support  to  UMTA,  provides 


assistance  to  UMTA  for  other  pro- 
gram activities,  and  provides  inter- 
face with  industry  to  apply  research 
and  development  results. 

The  main  thrust  of  the  applica- 
tions engineering  and  technical 
support  activity  is  to  provide  overall 
technical  support  for  UMTA  rail 
programs  and  to  propose  and  coor- 
dinate the  development  of  selected 
technology,  equipment,  specifica- 
tions and  procedures  for  industry- 
wide application.  Close  coordina- 
tion is  maintained  with  the  American 
Public  Transit  Association,  and 
various  industry  ad-hoc  commit- 
tees, in  order  to  identify  the  needs  of 
individual  transit  operators  and 
coordinate  R&D  implementation 
plans  for  industry-wide  application. 

Facilities  Development  provides 
technical  support  for  the  design, 
construction  and  operation  of  facili- 
ties and  equipment  needed  to  con- 
duct a  comprehensive  program  of 
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test  and  evaluation  of  urban  rail  cars 
and  car  systems,  track  structures 
and  structural  components,  power 
systems,  and  signal  systems fortrain 
operation  and  control. 

UMTA's  test  facilities  are  located 
at  the  U.S.  Department  of  Transpor- 
tation's Transportation  Test  Center 
(TTC),  located  about  25  miles  north- 
east of  Pueblo,  Colorado.  The  5-V2 
by  9-mile  TTC  site  is  DOT's  test 
center  for  all  ground  transportation 
systems. 

The  formal  mission  of  TTC, 
managed  by  the  Federal  Railroad 
Administration,  is  to  operate  and 
administer  an  intermodal  center 
for  comprehensive  testing,  evalua- 
tion and  associated  development  of 
ground  transportation  systems  and 
their  components  by  DOT  organiza- 
tions, other  government  agencies 
and  related  elements  of  the  private 
sector. 

The  urban  rail  test  facilities  at  the 
TTC  consist  of  a  9.1  mile  oval 
electrified  Rail  Transit  Test  Track, 
the  power  system  forenergizing  that 
track,  repair,  maintenance  and  sup- 
port facilities. 

The  Rail  Transit  Test  Track  is 
designed  for  the  test  and  evaluation 
of  urban  rail  vehicles— light,  rapid 
and  commuter  rail. 

A  secondary  purpose  of  the  track 
is  the  development,  test  and  evalua- 
tion of  the  state-of-the-art  and 
advanced  track  structures. 

In  addition  to  the  conventional 
contact  rail  electrification,  about 
two  miles  of  simple  overhead  has 
been  constructed  over  part  of  the 
track  to  permit  test  and  evaluation  of 
urban  rail  vehicles  using  overhead 
power  collection  systems,  such  as 
light  rail  vehicles  and  commuter 
cars. 

There  also  is  a  Rail  Dynamics 
Laboratory  (RDL),  designed  to  sim- 
ulate rail  dynamics  for  rail  vehicles. 
The  primary  purpose  of  the  RDL 
Component/Vehicle  Preliminary 
Evaluation  System  (C/VPES)  is  the 
study  of  periodic  and  random  exci- 
tation of  rail  vehicles. 

Test  and  Evaluation  provides 
plans  and  conducts  system  testing 
and  operational  evaluations;  estab- 
lishes test  objectives,  constraints, 
criteria  and  procedures;  provides 
measurement  instrumentation  and 
data  acquisition  and  processing 
equipment;  and  prepares  final  re- 
ports and  recommendations. 

The  objective  of  the  urban  rail  test 


and  evaluation  activity  is  to  collect 
and  disseminate  data  that  can  be 
used  by  the  manufacturers,  transit 
system  operators  and  municipal 
governments,  in  addition  to  meeting 
UMTA's  needs  for  data.  To  date,  the 
test  and  evaluation  effort  has  em- 
phasized vehicle  testing.  The  first 
tests  carried  out  at  Pueblo  were  in 
1971,  using  two  New  York  City 
Transit  Authority  R-42  vehicles. 
These  early  tests  formed  a  data  base 
for  development  of  test  procedures, 
instrumentation  specifications  and 
facilities  requirements. 

In  1972,  TSC  published  a  docu- 
ment, General  Vehicle  Test  Plans  for 
Urban  Rapid  Transit  Cars,  which 
provided  a  consistent  specification 
for  evaluative  tests  that  have  been 
carried  out  at  Pueblo  on  the  State- 
of-the-Art  Cars,  the  Energy  Storage 
Cars  and  the  Standard  Light  Rail 
Vehicles. 

The  rail  transit  test  track  provides 
an  ideal  facility  for  putting  a  great 
number  of  miles  on  new  vehicles  to 
evaluate  system  reliability  and  to  get 
through  the  "infant"  mortality  stage. 
The  track  also  has  been  used 
occasionally  by  non-urban  rail  sys- 
tems during  off-hours  to  test  such 
vehicles  as  the  Canadian  Govern- 
ment's Light  Rapid  Comfortable 
Train  and  Amtrak's  new  Amfleet 
cars. 

Technology  Development  pro- 
vides research,  development  and 
evaluative  testing  directed  toward 
the  introduction  of  improved  tech- 
nology in  urban  rail  system  applica- 
tions. Current  major  technology 
efforts  include  noise  abatement, 
tunneling,  safety  and  reliability. 

Noise  Abatement 

The  noise  abatement  technology 
efforts  are  distinguishable  in  three 
distinct  disciplines:  Assessment  of 
existing  conditions,  in-service  test 
and  evaluation  of  existing  technolo- 
gies, and  the  development  of  new 
technologies. 

In  1972,  TSC  began  a  pilot  noise 
assessment  study  of  the  Massachu- 
setts Bay  Transit  Authority  rapid 
transit  lines,  deriving  noise  level 
data  along  the  wayside,  in  stations 
and  in  the  transit  cars.  Known  costs 
and  effectiveness  of  available  noise 
control  treatments  were  used  to 
estimate  cost  to  attain  each  of 
several  quieter  noise  levels. 

In  FY  1975,  TSC  developed  the 
basic  plan  and  requirements  for 


tests  of  the  most  promising  commer- 
cially available  treatments  to  control 
wheel-rail  noise  at  the  source.  The 
specific  treatments  to  be  tested  on 
the  Southeastern  Pennsylvania 
Transit  Authority's  Market-Frank- 
ford  Line  include  resilient  wheels, 
damped  wheels,  wheel  truing  and 
rail  grinding. 

Contracted  research  with  Bolt 
Beranek  and  Newman,  Inc.,  has  led 
to  improved  understanding  of 
wheel-rail  noise  generation  mecha- 
nisms for  screech,  impact  and 
rolling  noise.  A  remaining  activity 
under  this  contract  was  the  testing 
of  experimental  wheels  made  from 
Incramute,  a  new  high-strength 
metal  alloy  with  high  internal  damp- 
ing. The  next  phase  of  this  work  will 
be  development  and  testing  of 
innovative  treatments  for  reduction 
of  wheel  rail  noise. 

The  vibration  and  noise  radiation 
from  urban  rail  transit  elevated 
structures  has  been  cast  in  a  coher- 
ent analytic  framework  under  con- 
tracted work  performed  by  Cam- 
bridge Collaborative,  Inc.  The  next 
phase  of  this  work  anticipates  use  of 
the  theory  of  elevated  structure 
noise  together  with  the  considerable 
data  that  has  been  gathered  in 
experiments  by  other  countries  to 
develop  practical  design  guidelines 
appropriate  to  U.S.  systems.  Of 
primary  significance  in  the  imme- 
diate future  are  the  APTA  working 
sessions  with  the  Noise-Abatement 
Advisory  Board. 

Tunneling.  The  UMTA  tunneling 
program  is  conducted  in  support  of 
the  U.S.  Department  of  Transporta- 
tion Tunneling  Program  Plan.  This 
departmental  program  plan  is  a  10- 
year  effort  initiated  in  FY  1973  to 
reduce  the  costs  of  urban  under- 
ground construction  by  30  percent, 
to  accelerate  the  rate  of  construc- 
tion by  100  to  200  percent,  to 
educate  planners  in  advantages  of 
proper  use  of  tunnels,  and  to  opti- 
mize the  use  of  tunnels  in  urban 
transportation  systems. 

Within  the  departmental  tunneling 
program,  UMTA  has  the  responsibil- 
ity for  sponsoring  research  in  the 
following  categories:  Interactions 
with  Society,  Materials  Handling, 
Maintenance,  Ground  Control,  and 
Modal  Problems. 

Interactions  with  Society  includes 
projects  to  develop  guidelines  for 
selecting  of  cost  effective  insurance 
programs  for  construction  of  urban 
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Innovative  tunneling  techniques  are  being  used  in  the  construction  of  Washington,  D.C.'s 
new  rapid  rail  system. 


subway  systems,  to  study  improved 
construction  management  proce- 
dures for  urban  underground  trans- 
portation systems,  to  identify  the 
disruptive  effects  of  underground 
construction  and  the  existing  means 
of  measuring  the  effects,  to  develop 
guidelines  for  safety  and  environ- 
mental impact  as  they  relate  to 
subway  construction,  and  to  im- 
prove methods  of  estimating  under- 
ground construction  costs  based  on 
historical  data  and  site  conditions. 

Materials  Handling  involves  activi- 
ties to  conduct  a  field  test  program 
of  a  pneumatic  muck  transport 
pipeline  system,  to  improve  the  cost 
performance  analysis  of  a  hydraulic 
pipeline  and  an  extensible  compo- 
nent tunnel  muck  transportation 
system,  and  to  identify  current  and 
potential  uses  of  excavated  material 
(muck)  from  tunnels  to  provide  both 
economic  and  environmental  bene- 
fits. 

The  Maintenance  activity  is  direct- 
ed at  an  in-depth  study  to  determine 
methods  for  detection  of  deteriora- 
tion, methods  for  evaluating  or 
measuring  the  degree  of  deteriora- 
tion, and  methods  for  repairing  and 
improving  the  quality  of  existing 
tunnel  systems. 

Ground  Control  activities  include 
a  study  to  devise,  fabricate  and  test 
circular  joint  configurations  and 
sealants  forfuture  use  in  soft  ground 
transportation  tunnels,  and  the 
design  of  a  precast  concrete  tunnel 
liner  to  be  used  in  a  test  section  in 
the  Baltimore  Region  Rapid  Transit 
System. 

Modal  Problem  activities  are  di- 
rected to  those  areas  of  major 
concern  to  the  transit  mode  of 
transportation  and  include  a  study 
to  assess  the  relative  values  of  the 
alternate  techniques  of  subway 
station  construction  and  to  establish 
a  set  of  conditions  under  which  each 
method  becomes  cost  effective. 

Implementation  of  tunneling  R&D 
results  is  currently  underway  with 
muck  utilization  and  precast  con- 
crete liners  demonstration  projects 
in  the  Baltimore  Region  Rapid 
Transit  System.  A  Muck  Utilization 
Coordination  Committee,  com- 
prised of  various  state  and  local 
agencies,  was  formed  in  Baltimore 
to  develop  muck  utilization  alterna- 
tives. Development  activities  of  the 
precast  concrete  tunnel  liner  dem- 
onstration included  the  design  of  the 
precast  concrete  liner  and  the  prep- 
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aration  of  an  evaluation  program  for 
the  lining  system  performance.  This 
test  section  will  be  the  first  use  of 
precast  concrete  lining  in  a  U.S. 
transit  tunnel. 

Safety  and  Reliability 

To  provide  both  passengers  and 
crews  with  increased  safety  and 
reliability,  the  URST  Program  is 
conducting  research,  development 
and  demonstration  efforts  directed 
toward  achievement  of  lighter,  safer, 
more  reliable  and  economical  rail 
vehicles.  Current  efforts  include 
collision  avoidance,  improved  vehi- 
cle crashworthiness,  improved 
material  characteristics,  and  relia- 
bility data  bank. 

Both  to  avoid  accidents  and  to 
minimize  their  effect,  should  they 
occur,  a  number  of  areas  of  investi- 
gations are  being  pursued.  Among 
them  is  the  potential  for  using 
surface  electromagnetic  wave 
(SEW)  propagation  along  the  rails  to 
detect  obstacles  in  order  to  avoid 
derailment.  Also,  train  collision 
mechanics  are  being  studied  to  gain 
insight  into  the  mechanism  of  railcar 
motion  during  impact. 

Vehicle  crashworthiness  is  a  ma- 
jor area  of  activity  and  is  directed 
both  at  existing  and  future  vehicles. 
During  FY  1974,  Calspan  Corpora- 
tion assessed  the  crashworthiness 
of  existing  urban  rail  vehicle  types. 
Simultaneously,  Boeing  Vertol 
Company  evaluated  the  State-of- 
the-Art  Cars  for  crashworthiness. 
Recently,  the  Illinois  Institute  of 
Technology  Research  Institute  (II- 


TRI)  has  undertaken  the  develop- 
ment of  mechanisms  for  increased 
rail  transit  vehicles'  crashworthiness 
in  head-on  collisions.  Complemen- 
tary efforts  are  being  sponsored  by 
the  Federal  Railroad  Administration. 
The  results  generated  by  these 
programs  will  provide  the  founda- 
tion for  guidelines  to  evaluate  new 
railcar  designing  as  well  as  for  the 
retrofitting  of  existing  cars. 

The  demand  for  increased  safety 
is  being  addressed  through  an  effort 
that  will  examine  the  flammability, 
smoke  and  toxic  gas  emission 
properties  of  materials  currently 
available.  Particular  attention  will  be 
given  to  a  study  of  insulation  mate- 
rials which  could  be  used  for  signal 
wire  and  power  cables  in  vehicles 
and  in  wayside  installations. 


Environmental  control  in  under- 
ground rapid  transit  systems 

Project:  DC-06-0010 

Funding:  $3,796,414 

Schedule:  June  1970  -  July  1976 

Contractor:  Transit  Development 

Corporation 

Subcontractors:  Developmental 
Sciences,  Inc.;  Parsons,  Brinkerhoff, 
Quade  and  Douglas;  DeLeuw,  Cath- 
er  &  Company;  Henry  J.  Kaiser 
Engineers;  California  Institute  of 
Technology/Jet  Propulsion  Labora- 
tory 

This  project  was  designed  to 
develop  a  methodology  for  subway 
environmental  design.  Since  the  first 
subway  systems  were  built  at  the 
turn  of  the  century,  "guesstimation" 


has  been  the  principal  ingredient  of 
subway  environmental  criteria,  anal- 
ysis and  control.  Although  ventila- 
tion shafts,  including  surface  prop- 
erty, and  station  air  conditioning 
represent  8-10  percent  of  the  total 
cost  of  underground  subway  con- 
struction, there  has  always  been 
uncertainty  in  the  size,  configura- 
tion and  spacing  of  vent  shafts,  plus 
many  unknowns  about  the  interac- 
tion between  vent  shafts  and  other 
elements  of  the  total  underground 
environmental  systems  such  as  air 
flow,  heat  dissipation  and  require- 
ments for  station  air  conditioning. 

This  project  produced  an  engi- 
neering handbook  and  a  computer 
program  to  provide  subway  system 
planners,  designers  and  operators 
with  methods  for  determining 
answers  to  complex  and  interrelated 
problems  of  environmental  condi- 
tions such  as  temperature,  humidity 
and  air  movement  in  subways  as 
related  to  operating  practices. 
Twelve  rapid  transit  properties  in  the 
U.S.  and  Canada,  through  the  Tran- 
sit Development  Corporation,  for- 
mulated a  detailed  4  -  1/2  year 
research  program  to  produce  the 
handbook. 

The  design  tools  developed  in  the 
course  of  the  project  received  imme- 
diate acceptance,  and  have  been 
used  by  existing  transit  systems 
—including  those  in  New  York, 
Baltimore,  Chicago,  Washington, 
D.C.;  Atlanta,  Montreal,  Caracas  and 
Hong  Kong. 

Reports  from  this  project  are  listed  in 
Appendix  I. 
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Chapter  3: 

NEI4/  SYSTEMS 

AND 

AUTOMATION 

During  the  second  half  of  the  20th  Century,  research  and  development  in 
several  fields  (notably  space  and  weaponry)  has  applied  highly  advanced 
technology  to  operational  systems.  It  has  only  been  a  few  years, 
however— less  than  a  decade — that  high  technology  has  been  recognized 
as  a  potential  solution  for  many  of  the  mobility  problems  in  urban  areas. 
UMTA's  research  and  development  program  has  identified  several  new, 
unconventional  transit  systems  which  promise  to  provide  improved 
solutions  to  many  urban  transportation  problems. 

The  object  of  the  New  Systems  and  Automation  Program  is  to  provide  a 
framework  for  the  logical  development,  test  and  demonstration  of  new 
transit  concepts.  The  resulting  system  technologies  are  suitable  for  urban 
deployment  through  the  Automated  Guideway  Transit  Applications 
Program  described  below. 

The  major  activities  in  the  New  Systems  and  Automation  Program  are 
divided  into  two  areas:  1)  Automated  guideway  transit;  and  2)  Accelerating 
walkways. 


In  1976,  UMTA  authorized  several  U.S.  cities  to  proceed  with  plans  to  develop  Downtown 
People  Mover  (DPM)  systems. 


Automated  Guideway  Transit 
(AGT) 

The  current  dominant  means  of 
public  transportation  are  transit 
buses  and  rapid  rail  systems.  The 
development  of  computer  and  auto- 
mation technology,  particulary  in 
the  last  decade,  however,  has  led  to 
the  formulation  of  new  automated 
public  transportation  concepts, 
such  as  Shuttle  Loop  Transit  (SLT), 
Personal  Rapid  Transit  (PRT)  and 
Group  Rapid  Transit  (GRT),  which 
offer  the  potential  of  significantly 
better  service  than  that  from  existing 
urban  public  transportation  modes. 
All  of  these  concepts  include  the  use 
of  vehicles  capable  of  automatic 
operations  on  separate  roads  or 
guideways  and  may  be  classified  as 
automated  guideway  transit  (AGT) 
systems. 

Characteristics  of  these  three 
classes  of  transit  are: 

SHUTTLE  LOOP  TRANSIT 

•  Large  vehicles — mostly  standees 

•  Little  or  no  switching 

•  Relatively  short  guideways 

•  Long    headways — 1    minute  or 
more 

GROUP  RAPID  TRANSIT 

•  Medium  sized  vehicles— 12  to  70 
passengers 

•  Switching  to  shorten  en-route  de- 
lays 

•  Scheduled  or  limited  nonstop  ori- 
gin-to-destination trips 

•  On-line  and  off-line  stations 

•  Intermediate  headways— 3  to  60 
seconds 

PERSONAL  RAPID  TRANSIT 

•  Small  vehicles— 2  to  6  seated 
passengers 

•  Nonstop  origin-to-destination  de- 
mand-responsive service 

•  Off-line  stations 

•  Short  headways— 0.2  to  3  seconds 

A  fourth  category,  Dual  Mode 
Transit  (DMT),  features  SLT-,  GRT- 
or  PRT-sized  vehicles  that  are  capa- 
ble of  manual  operation  on  conven- 
tional city  streets  and  highways  as 
well  as  automatic  guideway  opera- 
tion. 

A  number  of  important  automated 
guideway  transit  system  develop- 
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Figure  1 

AUTOMATED  VEHICLE  SYSTEM  DEVELOPMENTS 

DOMESTIC  DEVELOPMENTS  1960  1965  1970  1975  1980 

Pittsburgh  "Skybus"  hhmh  h 

Tampa  Airport 

Seattte-Tacoma  Airport  m  mm^^m 

Dallas-Fort  Worth  "Airtrans"  ^mmi 
Morgantown  ■■^■■h 

TRANSPO  72  Systems  *— 
Advanced  GRT 

Figure  2 

Vehicle  capacity  versus  operating  headway 

SYSTEM  CAPACITY (SEATS  PER  LANE  PER  HOUR) 
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ments  are  indicated  in  Figure  1.  The 
Westinghouse  Transit  Expressway 
was  the  first  UMTA-sponsored  auto- 
mated rubber-tired  vehicle  develop- 
ment and  was  designed  primarily  to 
provide  line-haul  service.  The  Tran- 
sit Expressway  concept  has  since 
been  applied  at  the  Tampa  and 
Seattle-Tacoma  airports  and  was 
followed  by  the  Dallas-Fort  Worth 
Airport,  Morgantown,  West  Virginia, 
TRANSPO  72  and  Advanced  GRT 
system  developments. 

Automated  guideway  transit  sys- 
tems will  improve  urban  transit  in 
two  significant  areas:  service  and 
operating  costs.  Service  can  be 
improved  by  reducing  total  triptime. 
Automated  guideway  transit  sys- 
tems reduce  trip  time  by  operating 
on  exclusive  running  surfaces  or 
guideways  to  avoid  traffic  conges- 
tion and  by  using  off-line  stations, 
small  vehicles  and  sophisticated 
automation  techniques  to  reduce  or 
eliminate  intermediate  stops  and 
transfers.  Wider  guideway  deploy- 
ment, coupled  with  less  expensive 
stations  relatively  close  to  the  major- 
ity of  trip  origins  and  destinations, 
will  result  in  improved  levels  of 
access  compared  with  rapid  rail 
systems  and  further  reductions  in 
trip  time. 

Reductions  in  operating  costs  are 
achieved  through  automation  and 
careful  design  to  assure  that  the 
savings  achieved  through  automa- 
tion are  not  lost  as  a  result  of  high 
maintenance  costs. 

Automated  guideway  transit  sys- 
tems, like  other  exclusive  guideway 
urban  transportation  systems,  are 
characterized  by  high  capital  cost; 
the  most  expensive  components  of 
such  systems  are  the  guideway  and 
station  structures.  The  cost  of  vehi- 
cles and  command  and  control 
generally  is  a  small  percentage  of 
the  total  sytem  cost.  By  using  small 
vehicles  on  light  guideway  struc- 
tures, AGT  may  realize  significant 
economies  in  guideway  and  station 
cost  compared  with  rapid  rail.  Be- 
cause of  the  cost  of  uruan  installa- 
tion, the  development  of  less  expen- 
sive, readily  deployed  unobtrusive 
guideway  and  station  structures  for 
AGT  is  an  important  objective. 

Two  important  areas  where  im- 
provements in  AGT  performance 
can  be  achieved  are  passenger- 
carrying  capacity  and  capital  cost. 
Capacity  is  defined  as  the  number  of 
passengers  a  system  can  move  past 


a  fixed  point  per  unit  time  per  lane  of 
guideway.  The  capacity  is  propor- 
tional to  the  size  of  the  AGT  vehicles 
(number  of  seats)  and  inversely 
proportional  to  the  minimum  spac- 
ing in  time  (seconds)  between  the 
passage  of  separate  vehicles  on  the 
same  lane.  The  temporal  spacing  is 
usually  called  the  headway. 

The  capacities  and  headways  of  a 
variety  of  transportation  systems  are 
summarized  in  Figure  2.  Current 
operational  AGT  systems  achieve 
relatively  modest  capacities  (3,000- 
5,000  seats  per  lane  per  hour)  as  a 
result  of  small  vehicle  size  (six  -  12 
seats)  and  relatively  long  headways 
(eight -18  seconds).  While  such  lane 
capacities  can  effectively  meet 
transportation  demand  in  limited 
configurations,  greater  capacities 
are  required  for  more  extensive 
networks  in  urban  areas. 

Improved  capacity  also  would 
assure  that  AGT  systems  would 
realize  their  potential  cost-effec- 
tiveness advantages.  High  capa- 


cities permit  more  revenue  pas- 
sengers to  use  the  expensive 
guideways  and  stations,  thus  in- 
creasing return  on  investment. 

The  major  AGT  technology  devel- 
opment activities  are  1)  the  Ad- 
vanced GRT  system  development 
program;  2)  the  Automated  Guide- 
way  Transit  Technology  program; 
and  3)  the  AGT  Applications  pro- 
gram. 

Advanced  Group  Rapid  Transit 
System 

Project:  CA-06-0094,  PA-06-0036, 
CO-06-0008 
Funding:  $5,400,000 
Schedule:  1975  -  1979 
Contractors:  Boeing  Aerospace 
Company,  Otis  Elevator  Company 
and  Rohr  Industries 

The  goal  of  the  Advanced  Group 
Rapid  Transit  (GRT)  program  is  the 
development  of  an  advanced,  auto- 
mated guideway  transit  system 
capable  of  a  peak-line  capacity  of 
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Phase  1  design  results 

CHARACTERISTIC  BOEING 

OTIS 

ROHR 

Vehicle  Type 

Rubber  tired 

Air  levitated 

Magnetically 
Ipvitatpd 

Guideway  Type 

U-shaped 

U-shaped 

Rox-tvne 

Headway 

3  sec  (brickwall) 

3  sec  (brickwall) 

3  sec  (brickwall) 

Vehicle 
Capacity 

12  (seated) 

12  (seated) 

12  (seated) 

Guideway  Width 

9  feet 

7  feet 

4  feet 

Vehicle 
Size 

L  177  in 
W  80  in 
H  110  in 

L  206  in 
W  99  in 
H  108  in 

L  264  in 
W   88  in 
H  120  in 

Type  of 
Control 

Quasi- 
Synchronous 

Quasi- 
Synchronous 

Quasi- 
Synchronous 

Switching  Type 

on-board  steering 
to  side  wall 

on-board 

on-board  magnetic 
non-contact  with 
mechanical  backup 

14,000  seated  passengers  per  lane 
per  hour,  using  12-passenger  vehi- 
cles operating  at  3-second  minimum 
headways.  Phase  I,  the  concept 
definition  phase,  was  completed  in 
August  1975;  this  phase  was  a 
design  competition  under  which 
three  contractors  produced  prelimi- 
nary designs  of  their  proposed  GRT 
concepts.  Specifications  for  system 
simulations  were  also  developed 
under  the  urban  deployability  stu- 
dies element  of  the  program. 

Phase  MA,  initiated  in  June  1976, 
continued  the  design  competition 
and  will  include  further  development 
of  the  proposed  designs,  laboratory 
evaluation  and  experimental  verifi- 
cation of  selected  critical  subsys- 
tems. Phase  1 1 A  also  includes  simu- 
lations of  the  central  and  local 
control  systems.  At  the  conclusion 
of  Phase  MA,  the  best  system  will  be 
selected  for  implementation  in  a  test 
track  configuration  at  the  DOT 
Transportation  Test  Center  at  Pueb- 
lo, Colorado.  The  installation  will 
include  five  vehicles,  about  two 
lane-miles  of  guideway  and  two 
stations.  Fabrication,  installation, 
integration  and  intensive  test  of  the 
system  at  Pueblo  will  constitute 
Phase  MB  of  the  program. 

The  system  designed  by  Boeing 
uses  the  Morgantown  design  as  the 
basic  starting  configuration.  This 
technology  is  upgraded  to  meet  the 
higher  performance  requirements  of 
the  Advanced  GRT.  The  vehicle  is 
rubber-tired  and  is  steered  along  the 
guideway  by  side-mounted  steering 
wheels  which  guide  both  the  front 
and  rear  axles.  The  guideway  is  an 
open  U-shaped  structure  with  an 
overall  outside  width  of  8  feet  8 


Maximum  System    14,000  pas- 
Capacity  sengers  per 
lane  per  hour 


Propulsion 


inches.  The  vehicles  are  equipped 
with  a  radar  detection  system  which 
serves  as  a  collision  avoidance 
system  and  also  as  a  backup  vehicle- 
wayside  command  control  and  com- 
munications system. 

The  Otis  Elevator  Company  sys- 
tem uses  a  vehicle  with  an  air- 
cushion  suspension  system  and  a 


14,000  pas-  14,000  pas- 
sengers per  sengers  per 
lane  per  hour      lane  per  hour 


single-sided  linear  induction  motor 
(LIM)  propulsion  system.  The  LIM 
primary  is  on-board  the  vehicle  and 
the  LIM  secondary  is  embedded  in 
the  center  of  the  guideway.  Here  too, 
the  guideway  is  an  open  U-shaped 
design  with  an  overall  external  width 
of  7  feet.  The  vehicle  emergency 
braking  system  uses  a  skid-type 


DC  motor      Linear  Induction    Linear  Induction 
Motor  Motor 


Three  companies  have  developed  advanced  group  rapid  transit  systems  under  an  UMTA-funded  project:  (I.  to  r.)  Boeing's  Morgantown  PRT 
vehicle;  Otis  Elevator  Company's  vehicle;  and  Rohr  Industries'  suspended  monorail. 
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brake  pad  which  drops  onto  the 
guideway  surface  under  emergency 
conditions. 

The  Rohr  Industries  system  is  a 
suspended  monorail  based  on  the 
Monocab  design  demonstrated  at 
TRANSPO  72.  The  system  is  mag- 
netically suspended  and  propelled; 
the  magnetic  force  used  for  suspen- 
sion is  developed  by  the  same  linear 
electric  motor  that  propels  the 
vehicle.  The  overhead  guideway 
cross-section  is  about  4  feet  by  4  feet 
and  has  enclosed  sides  and  top  to 
provide  protection  from  adverse 
weather  conditions. 

At  the  completion  of  Phase  I  IB,  the 
Advanced  GRT  program  will  provide 
a  proven  design  suitable  for  urban 
deployment  in  extended  configura- 
tions. Sufficient  data  will  be  availa- 
ble from  the  test  program  to  resolve 
all  engineering  problems;  the  simu- 
lations conducted  under  the  urban 
deployability  studies  subprogram 
will  illustrate  the  effectiveness  of  the 
system  in  a  variety  of  network 
configurations  and  demand  situa- 
tions. Cost,  service  and  reliability 
characteristics  of  the  system  will  be 
extensively  evaluated. 
The  following  summary  reports  have 
been  published  on  the  Advanced  GRT 
program: 

Advanced  Group  Rapid  Transit  Sys- 
tem Development  Program,  Phase  I 
Executive  Summary,  Boeing  Vertol 
Company 

Advanced  Group  Rapid  Transit  Sys- 
tem, Executive  Summary,  Phase  I  - 
HPPRT  System  Design,  Rohr  Industries, 
Inc. 

Executive  Summary  Report  (HPPRT), 
Otis  Elevator  Co. 

Automated  Guideway  Transit 
Technology 

Projects:  CA-06-0071,  CA-06-0088, 
CA-06-0089,  CA-06-0091,  DC-06- 
0142,  MD-06-0022,  MA-06-0048, 
VA-06-0025,  VA-06-0041, 
DOT-TSC-1220,  others  to  be  as- 
signed 

Funding:  $13,500,000 
Schedule:  1974-1979 
Contractors:  Boeing  Aerospace 
Corporation,  California  Institute  of 
Technology  Jet  Propulsion  Labora- 
tory, General  Motors  Corporation, 
International  Business  Machines, 
Johns  Hopkins  Applied  Physics 
Laboratory,  MITRE,  Mobility  Sys- 
tems and  Equipment,  others  to  be 
selected 

The  Automated  Guideway  Transit 
Technology  Program  is  directed 


toward  the  development  of  the 
critical  technologies  that  provide  the 
foundation  for  the  successful  de- 
ployment of  automated,  exclusive- 
guideway  urban  transportation  sys- 
tems. This  program  is  not  directed 
toward  deployment  of  complete 
deployable  systems  but  rather  to- 
ward system  elements  that  may  be 
used  in  a  variety  of  advanced  urban 
transportation  systems. 

The  goal  of  the  program  is  to 
provide  information  to  system  de- 
signers, developers  and  planners 
that  will  assist  them  in  the  selection 
of  new  automated  guideway  sys- 
tems for  a  variety  of  applications  and 
to  reduce  the  risk  involved  in  the 
development  of  such  systems. 

Previous  non-system  oriented 
activities  in  the  new  systems  re- 
search and  development  program 
include  development  engineering 
and  command  and  control  studies. 
The  Automated  Guideway  Transit 
Technology  Program  will  expand 
the  scope  of  these  earlier  programs 
and  will  focus  on  three  areas;  system 
technology,  subsystem  and  compo- 
nent technology  and  wayside  tech- 
nology. At  the  system  technology 
level,  the  major  thrusts  will  be  in  the 
area  of  system  simulations  and 
operational  analyses,  and  develop- 
ment of  guidelines  and  standards. 
The  performance  of  system-level 
operational  analyses,  and  the  deter- 
mination of  design  guidelines  and 
requirements  will  provide  the  tech- 
nical and  cost  data  and  the  analyti- 
cal tools  (such  as  computer  simula- 
tions) that  will  permit  local  urban 
planners  and  governmental  officials 
to  evaluate  expected  technical  per- 
formance characteristics  and  to 
identify  and  project  various  cost 
elements  of  a  proposed  automated 
ground  transportation  system. 

The  System  Operation  Studies 
will  address  a  wide  spectrum  of 
different  technologies  ranging  from 
large  vehicle  shuttles  to  PRT  sys- 
tems and  to  dual  mode  transit 
systems.  Both  single  and  trained 
vehicle  configurations  will  be 
considered. 

System  Safety  and  Passenger 
Security  Studies  will  be  conducted 
and  tests  performed  to  develop  and 
evaluate  various  methods  of  min- 
imizing vandalism  and  of  enhancing 
passenger  security  and  safety  in 
automated  systems.  Studies  will 
also  be  conducted  to  determine 
design  guidelines  and  requirements 


for  all  classes  of  automated  systems. 
Particular  emphasis  will  be  placed  ' 
on  user  and  non-user  impacts,  and 
passenger  safety  and  comfort.  In  j 
addition,  a  study  will  be  performed  i 
to  identify  the  reliability  require- 
ments for  critical  subsystems  and 
components,  and  to  determine  the  j 
impact  of  subsystem  reliability  on 
service  availability. 

The  Subsystem  and  Component  , 
Technology  area  will  focus  on  two  | 
key  technical  areas  that  are  common 
to  all  AGT  systems:  Vehicle  Longi- 
tudinal Control  and  Reliability;  and 
Vehicle  Lateral  Control  and  Switch- 
ing. 

The  Vehicle  Longitudinal  Control 
and  Reliability  project  will  focus  on 
the  improvement  of  performance, 
reliability  and  maintainability  of 
longitudinal  systems;  the  "fail- 
operational"  design  concept  will  I 
receive  particular  attention.  Redun- 
dant implementation  will  provide 
the  key  to  operations  that  permits 
vehicles  suffering  single  failures 
to  continue  to  the  nearest  mainte-  \ 
nance  area,  station,  or  siding.  Fail- 
operational  design  approaches  will 
significantly  improve  the  mean  time 
between  failures  leading  to  vehicle 
breakdowns  on  the  guideway.  The 
longitudinal  control  studies  also  will 
explore  the  potential  of  a  variety  of 
control  approaches  including  vehi- 
cle-follower and  point-follower 
strategies,  and  platooning  and  train- 
ing to  improve  system  capacity.  The 
longitudinal  control  system  project 
will  include  analyses,  evaluation, 
development  design,  and  experi- 
mental investigations. 

The  Vehicle  Lateral  Control  and 
Switching  project  will  explore  tech- 
niques to  improve  reliability,  reduce 
costs  and  improve  performance  of 
electronic  "wire-follower"  and  me- 
chanical "wall-follower"  lateral  con- 
trol systems.  Reducing  the  guide- 
way  length  required  to  execute 
switching  maneuvers  and  improving 
ride  comfort  will  be  two  major 
objectives  of  this  program  that  will 
feature  analyses  and  tests  at  the 
contractor's  facility. 

All  the  investigations  in  this  area 
will  be  tied  to  cost  and  performance 
goals  to  assure  that  the  results  of  the 
development  reflect  practical  objec- 
tives. The  work  in  this  area  includes 
review  of  the  status  of  existing 
technology,  detailed  mathematical 
modeling,  analyses  and  simulation, 
development  of  design  concepts 
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and  experimental  validation  of  those 
designs.  A  small  number  of  inde- 
pendent study  contracts  also  will  be 
awarded  to  assist  UMTA  staff  in 
evaluating  technical  approaches, 
performing  cost  analyses  and  eval- 
uating environmental  impacts  of 
AGT  systems. 

The  Wayside  Technology  pro- 
gram encompasses  the  Guideway 
and  Station  Technology  project  and 
will  investigate  implementation 
technologies  for  guideways,  sta- 
tions, power  distribution  and  weath- 
er protection  concepts.  Studies  in 
these  areas  will  emphasize  identifi- 
cation (through  analyses,  modeling, 
and  tests)  of  new  and  innovative 
approaches  in  construction  tech- 
niques, material  selection,  installa- 
tion and  finishing  to  reduce  the 
costs  of  ACT  system  installations. 
Reduction  of  the  environmental 
impact  of  guideways  and  stations 
will  be  stressed  and  design  consid- 
erations for  all-weather  vehicle 
operation  (such  as  guideway  heat- 
ing or  protected  designs)  also  will  be 
addressed. 

The  output  data  and  analytical 
tools  obtained  from  each  program 
element  will  be  extensively  docu- 
mented. It  is  anticipated  that  some  of 
the  results  will  change  the  scope  and 
nature  of  tasks  and  the  correlation 
between  task  areas.  Annual  reports 
will  be  prepared  to  summarize  the 
progress  made  in  the  AGT  develop- 
ment program  and  workshops  will 
be  conducted,  where  appropriate,  to 
disseminate  the  collected  data  to 
system  designers  and  urban 
planners.  Data  evolving  from  the 
program  will  be  applied  to  a  broad 
spectrum  of  automated  guideway 
technologies  ranging  from  SLT  to 
GRT  to  PRT  and  DMT. 

The  data  obtained  from  the  AGT 
program  also  will  be  used  to  de- 
crease the  technical  and  cost  risks 
associated  with  the  development 
and  installation  of  automated  guide- 
way  systems,  including  the  Ad- 
vanced GRT  system. 

During  fiscal  year  1976  and  the 
transition  quarter,  competitive  re- 
quests for  proposals  were  issued  for 
the  System  Operation  Studies,  Sys- 
tem Safety  and  Passenger  Security, 
Vehicle  Longitudinal  Control  and 
Reliability,  Vehicle  Lateral  Control 
and  Switching,  and  the  Guideway 
and  Station  Technology  Programs. 

Reports  from  this  project  are  listed  in 
Appendix  I 


The  AGT  Applications 
Program 

The  feasibility  of  Shuttle  and  Loop 
Transit  (SLT)  systems,  or  "people 
movers"  as  they  are  commonly 
called,  has  been  proven  in  numerous 
installations  operating  in  sheltered 
environments  such  as  airports,  rec- 
reational parks  and  shopping  cen- 
ters. The  Morgantown  Personal 
Rapid  Transit  (PRT),  described 
below,  ventured  further  toward 
urban  deployment.  UMTA  then 
decided  to  provide  a  demonstration 
program  that  will  test  the  feasibility 
and  public  acceptance  of  SLT  in  the 
still  more  demanding  environment 
of  congested  central  business  dis- 
tricts (CBD's),  initiating  the  Down- 
town People  Mover  (DPM)  project. 

The  DPM  will  connect  downtown 
retail  stores,  government  centers, 
office  buildings,  tourist  attractions 
and  other  activity  centers,  with  large 
fringe  parking  lots  located  outside 
the  central  business  district.  Down- 
town auto  congestion  should  be 
significantly  reduced  when  auto 
commuters  park  at  the  fringe  areas 
to  ride  the  DPM  to  their  downtown 
destinations.  Bus  terminals,  com- 
muter rail  and  rapid  transit  stations 
will  be  located  within  walking  dis- 
tance of  DPM  stations  so  people 
using  other  transit  modes  can 
transfer  to  the  DPM  to  shop,  work, 
attend  conventions  or  conduct  busi- 
ness in  the  downtown  area. 


The  DPM  should  contribute  to  the 
economic  growth  of  urban  areas  by 
providing  attractive,  convenient  and 
economical  transportation  service 
that  encourages  people  to  visit,  shop 
and  circulate  among  the  major 
downtown  activity  centers. 

Morgantown  Personal  Rapid  Transit 
Demonstration  Project  * 

Project:  MA-06-0026,  WV-03-0006, 
WV-06-0003,    WV-06-0005,  WV- 
06-0006,  WV-06-0007 
Funding:  $133,600,000 
Schedule:  June  1969  -  April  1980 
Contractor:  Jet  Propulsion  Labora- 
tory (1970-71),  The  Boeing  Com- 
pany (1971  -  present) 
Subcontractors:  The  Bendix  Cor- 
poration, Frederick  R.  Harris  Com- 
pany, Frank  Irey,  Jr.,  Inc.;  The 
Trumbull  Corporation,  Barnes  & 
Brass 

The  Morgantown  System  is  an 
automated  self-service  transit  sys- 
tem operating  a  fleet  of  electrically 
powered,  rubber-tired  vehicles  on  a 
dedicated  guideway  at  15-second 
headways  (separation),  in  either  a 
schedule  or  demand  mode.  The 
system  provides  a  safe,  comfortable 
and  reliable  means  of  transportation 
with  a  high  level  of  availability  in 
terms  of  passenger  service  while 
alleviating  congestion,  air  and  noise 
pollution.  The  three-station  system 
is  capable  of  transporting  1,000 


The  Morgantown,  West  Virginia,  Personal  Rapid  Transit  system,  one  of  the  most  innovative 
systems  in  the  nation,  uses  rubber-tired  small  vehicles  that  run  on  elevated  fixed  guideways. 
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The  Morgantown  PRT  system  carries  West  Virginia  University  students  between  the  distant 
points  of  the  campus. 


passengers  in  20  minutes  between 
two  stations  1.5  miles  apart.  It  can 
operate  24  hours  a  day  and  provide 
nonstop  origin-to-destination  serv- 
ice by  the  use  of  off-line  stations. 

The  Morgantown  PRT  vehicles, 
small  by  mass  transit  standards, 
carry  up  to  21  passengers— eight 
seated  and  13  standing.  The  vehicle 
has  been  designed  to  provide  eco- 
nomical service  during  both  peak 
and  low  demand  periods.  The  vehi- 
cle is  1 5.5  feet  long  and  six  feet  wide; 
it  weighs  8,600  pounds  empty. 
Speeds  of  up  to  30  mph  are  provided 
by  a  DC  motor  powered  by  a  three- 
phase,  575  volt  AC  distribution 
system.  Rubber  tires  and  an  air-bag 
suspension  system  provide  a  quiet 
and  comfortable  ride.  Unique  fea- 
tures include  a  heated  guideway  for 
operation  in  icing  conditions,  on- 
board steering  and  a  synchronous 
point-follower  control  system  to 
manage  all  system  operations  via 
computers.  Fail-safe  design  and 
redundant  safety-critical  systems 
enhance  reliability  and  assure  pas- 
senger safety  at  all  times. 

The  goal  of  the  Group  Rapid 
Transit  (GRT)  system  is  to  provide 
an  acceptable  and  economical  alter- 
native to  the  use  of  private  automo- 
biles in  urban  areas.  Compared  with 
conventional  transit  systems,  the 
Morgantown  system  provides  in- 
creased frequency  of  service  and 
demand-responsive  schedule  flexi- 
bility. The  transportation  solutions 
that  have  been  developed  at  Mor- 
gantown also  will  be  applicable  to 
the  transportation  problems  of  ur- 
ban core  areas.  In  addition,  such 
GRT  systems  also  will  be  capable  of 
being  integrated  with  existing  transit 
systems. 

UMTA's  involvement  with  the 
Morgantown  system  began  in  1969 
when  the  agency  awarded  a  re- 
search study  grant.  Development 
and  prototype  test  phases  were 
undertaken  and  by  June  1973  a 
system  of  five  vehicles,  three  sta- 
tions and  2.2  miles  of  double  guide- 
way  was  constructed  and  extensive- 
ly tested.  This  segment  of  the  project 
was  followed  by  the  production  and 
test  phase,  during  which  deficien- 
cies identified  during  the  preceding 
phase  were  corrected,  a  45-vehicle 
fleet  was  produced  and  a  thorough 
and  extensive  acceptance  test  pro- 
gram of  the  total  system  was  con- 
ducted to  verify  its  readiness  for 


revenue  service  operation  in  accord- 
ance with  rigorous  system  specifi- 
cations. Acceptance  tests,  culminat- 
ing in  a  five-day  demonstration, 
were  completed  early  in  September 
1975. 

Since  its  opening  for  regular 
revenue  service  in  October  for  West 
Virginia  University  students,  the 
Morgantown  Personal  Rapid  Transit 
System  has  been  a  great  success. 
MPRT  has  demonstrated  both  its 
reliability  and  its  acceptability  as  a 
modern  transit  alternative  to  in- 
creasing automobile  use  in  a  high 
density  urban  corridor.  In  its  first 
year  of  operation,  MPRT  registered 
a  total  of  just  over  600,000  vehicle 
miles  traveled  and  almost  1 .2  million 
passengers  carried.  In  recent 
months,  the  weekly  average  of 
passengers  carried  has  risen  to 
65,000.  In  addition,  over  the  last  two 
quarters,  a  system  availability  of  96 
percent  has  been  achieved.  And 
perhaps  most  importantly,  there 
were  no  passenger  injuries  associat- 
ed with  MPRT  during  the  entire  first 
year  of  operation. 

Since  the  system  has  demonstrat- 
ed compliance  with  its  specifica- 


tions and  has  been  accepted  by  the 
university,  UMTA  has  approved  a 
capital  grant  to  the  West  Virginia 
Board  of  Regents  for  Phase  II 
expansion.  The  grant  provides  for 
extending  the  system  another  1.4 
miles,  adding  two  new  stations  and 
33  new  cars.  The  old  cars  in  the 
system  will  be  refurbished  and  a  new 
power  rail  installed.  Other  improve- 
ments made  in  the  expanded  sec- 
tion, such  as  improved  guidance 
control,  will  be  incorporated  into  the 
present  system. 

The  knowledge  gained  from  build- 
ing and  operating  MPRT  will  be  of 
enormous  help  in  making  future 
automated  guideway  transit  (AGT) 
systems  more  reliable.  It  has  shown 
the  technical  feasibility  and  practi- 
cality of  the  AGT  concepts  of  the 
future,  paving  the  way  for  things  to 
come. 

Reports  from  this  project  are  listed  in 
Appendix  I 


"The  Morgantown  system  in  reality  is  a  Group. 
Rapid  Transit  system  but  is  called  "Personal 
Rapid  Transit"  because  the  current  GRT 
designation  was  adopted  long  after  the 
system  had  been  established. 
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Downtown  People  Mover  (DPM) 
Project 

Project:  To  be  determined 
Funding:  To  be  determined 
I    Schedule:  April  1976-December1981 
;    Contractor:  To  be  determined 

Under  the   Downtown  People 
j    Mover  (DPM)  Project,  UMTA  will 
provide  several  urban  sites  with 
j    capital  assistance  for  the  prelimi- 
I    nary  engineering,  construction  and 
I    public  operation  of  a  fully  automat- 
ed guideway  transit  system  in  a 
downtown  environment.  The  project 
j    is  intended  to  show  that  fully  auto- 
I    mated,  relatively  simple  SLT  sys- 
|    terns  can  be  a  reliable  urban  transit 
alternative  that  provides  an  ade- 
quate level  of  service  at  a  reasonable 
cost. 

This  project  also  responds  to  one 
of  the  broader  goals  of  the  UMTA 
program— to  support  the  effective 
economic  functioning  of  our  central 
cities.  The  DPM  project  will  provide 
operating  data,  planning  tools  and 
;  experience  that  other  cities  can 
emulate  in  solving  their  transporta- 
tion needs  for  downtown  circulation 
systems.  If  such  systems  can  be 
proven  reliable,  safe  and  economi- 
cal, they  could  become  an  imagina- 
tive solution  to  the  local  circulation 
problems  in  congested  downtown 
areas  and  serve  as  a  revitalizing 
force  for  urban  centers. 

These  systems  will  be  completely 
automated  and  capable  of  24-hour 
daily  operation.  It  is  UMTA's  inten- 
tion that  the  DPM  project  make  use 
of  existing  people  mover  technolo- 
gies, with  minimum  modifications  to 
adapt  them  for  urban  deployment. 

On  April  5,  1976,  the  UMTA  Ad- 
ministrator announced  the  initiation 
j  of  the  DPM  project  and  invited  cities 
to  submit  "letters  of  interest"  in  the 
project.  UMTA  expected  at  that  time 
to  select  up  to  three  cities  to  perform 
j  preliminary  engineering,  with  sub- 
sequent selection  for  construction 
funding,  depending  on  the  engi- 
neering results  and  fund  availability. 

Sixty-five  cities  submitted  letters 
of  interest,  with  38  ultimately  sub- 
mitting proposals  for  a  DPM  project. 
After  a  preliminary  screening  pro- 
■     cess  in  which  proposals  were  evalu- 
]     ated  against  the  established  criteria, 
lj     19  cities  were  selected  for  further 
detailed  evaluation.  This  evaluation 


process  narrowed  the  field  to  11 
candidate  cities  that  then  underwent 
further  comprehensive  review.  In 
December  1976,  the  Secretary  of 
Transportation  announced  that  four 
cities— Cleveland,  Houston,  Los  An- 
geles and  St.  Paul,  Minneso- 
ta— were  selected  as  potential  DPM 
deployment  sites.  These  cities  were 
then  invited  to  submit  formal  capital 
grant  applications  for  preliminary 
engineering. 

Reports  from  this  project  are  not  yet 
available 

Accelerating  Walkways 

Accelerating  Walkways  (AW)  are  a 
promising  new  means  of  transport- 
ing large  volumes  of  travelers  over 
short  distances.  These  systems 
address  the  critical  problem  of 
providing  fast,  cost-effective  trans- 
portation in  the  range  between  what 
is  considered  to  be  the  limit  of 
normal  walking  distance  and  the 
distance  at  which  vehicular-based 
transit  services  are  considered  nec- 
essary. Because  AW's  do  not  have 
wait  times  or  operators,  these  sys- 
tems are  expected  to  compare 
favorably  with  vehicular  transit  in 
terms  of  operating  cost  and  travel 
time  over  short  distances. 

AW's  hold  great  promise  for 
improving  transportation  around 
activity  centers  such  as  transit 
terminals,  CBD's  and  shopping 
centers,  permitting  optimum  land- 
use  development  in  these  areas  and 
improving  the  practicability  of  auto- 
free  zones. 

Several  different  AW  concepts 
have  been  developed  whereby  the 
normal  moving  walk  entry  speed  of  1 
-  1.5  mph  is  gradually  increased  by 
factors  of  fourto  five  times,  resulting 
in  speeds  about  double  that  of 
normal  walking.  Gradual  decelera- 
tion occurs  at  the  discharge  end  of 
these  systems  to  provide  exit  speeds 
comparable  to  that  of  conventional 
moving  walkways.  Although  several 
prototype  systems  such  as  the 
Johns  Hopkins  Applied  Physics 
Laboratory's  AW  and  Dunlap's 
Speedway  have  been  built,  no  sys- 
tem has  been  tested  in  an  urban 
environment. 

Before  AW's  can  be  readily  de- 
ployed, questions  concerning  their 
safety,    reliability   and  operating 


characteristics  must  be  addressed. 

Accelerating  Walkway  System 

Project:  IT-06-0126 
Funding:  $600,000 
Schedule:  1976  -  1979 
Contractor:  Tri-State  Regional 
Planning  Commission 

The  Accelerating  Walkway  (AW) 
Program's  goal  is  to  determine  the 
practicality,  reliability  and  safety  of 
accelerating  walkway  systems.  The 
high  travel  speeds  (7  -  10  mph) 
achieved  by  an  accelerating  moving 
walkway  permit  deployment  over 
longer  distances  than  conventional 
moving  walkways  since  they  are 
competitive  with  other  urban  transit 
modes.  The  ability  to  increase 
walkway  length  may  result  in  sub- 
stantial benefits  in  intermodal 
transfer  and  terminal  expansion 
applications.  The  high  speeds  also 
offer  the  potential  for  application  in 
central  business  districts  and  other 
major  activity  centers.  Although 
several  prototype  AW's  are  in  exist- 
ence, no  operational  system  has 
been  installed. 

The  AW  Program  provides  a 
phased  demonstration  program 
consisting  of  a  feasibility  study, 
technology  selection,  test  and  de- 
velopment and  public  demonstra- 
tion. The  feasibility  study  will  pro- 
vide a  comprehensive  overview  of 
the  AW  technology  available,  identi- 
fication of  potential  applications, 
detailed  cost-benefit  studies  for  a 
number  of  selected  applications,  an 
independent  safety  assessment  of 
such  systems,  and  a  detailed  pro- 
gram plan  for  implementing  and 
demonstrating  an  accelerating  mov- 
ing walkway  in  an  urban  environ- 
ment. 

The  technology  selection  phase 
involves  the  development  of  func- 
tional, performance  and  service 
specifications,  the  selection  of  tech- 
nology and  detailed  demonstration 
planning.  The  test  and  development 
phase  provides  for  equipment  pur- 
chase, subsystem  testing  and  devel- 
opment prior  to  the  demonstration. 
The  public  demonstration  phase 
provides  for  a  demonstration  of  an 
AW  of  approximately  400  feet  in 
length  for  a  six  month  period. 
Reports  from  this  project  are  not  availa- 
ble 
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Chapter  4: 

SOCIOECONOMIC 

AND 

SPECJ4L  PROJECTS 

The  Socio-Economic  and  Special  Projects  Division  covers  two  areas  of 
the  UMTA  research  and  development  (R&D)  program.  The  special  projects 
area  consists  of  three  basic  functions:  studies  in  support  of  policy,  systems 
development  projects,  and  experimental  design.  The  socio-economic 
analysis  area  is  devoted  almost  entirely  to  the  automated  guideway  transit 
(AGT)  mode,  although  generic  comparisons  of  alternative  urban  transpor- 
tation modes  also  will  be  conducted  during  the  coming  two  fiscal  years  as 
part  of  the  AGT  Socio-Economic  Research  Program. 


I 

i 
i 

Si 

Studies  in  Support  of  Policy 

1 

This  category  encompasses  stud-  } 
ies  of  public  transportation  technol- 
ogy  designed  to  assist  in  resolving  \ 
policy  questions  affecting  UMTA  as 
a  whole,  as  well  as  to  support  1 
programmatic  decisions  concerning  t 
R&D  projects  to  be  undertaken  in  [ 
the  near  term  by  UMTA's  Office  of  j 
Technology  Development  and  De-  t 
ployment.  Technology  studies  ex- 
amine  the  present  and  expected 
future  needs  for  improved  urban 
transportation  technology  and  iden- 
tify solutions  which  are  technologi- 
cally and  operationally  feasible.  \ 
Research  conducted  in  this  catego- 
ry includes  technological  qualifica- 
tions  for  new  transit  equipment, 
safety,  life  cycle  costing,  and  the  \ 
effects  of  alternative  metropolitan 
development. 


Technological  Qualifications  and 
Operational  Certification 
Guidelines 

Project:  MA-06-0064 
Funding:  $195,000 
Schedule:  October  1974  -  October 
1976 

Contractor:  Transportation  Systems 
Center 

This  project  is  designed  to  estab- 
lish technological  qualifications 
guidelines  for  new  transit  systems  or 
equipment  prior  to  eligibility  for 
UMTA  capital  assistance,  and  oper- 
ational certification  guidelines  for 
an  entire  metropolitan  or  areawide 
transit  system  in  its  deployed,  oper-  j 
ational  configuration. 

Guideline  documents  for  techno- 
logical qualifications  and  operation- 
al certification  will  be  prepared  for 
bus,  .  rail  and  AGT  systems.  In 
addition,  UMTA  will  develop  a 
recommended  set  of  policies  and 
procedures  to  implement  these 
guidelines.  Reviews  will  be  held 
throughout  the  urban  transportation  I 
community  to  solicit  all  viewpoints 
on  the  nature  and  content  of  these 
documents. 

i .  i 

Reports  from  this  project  are  listed  in 
Appendix  I 


Safety  in  Urban  Mass 
Transportation 

Project:  R 1-06-0005 
Funding:  $178,000 
Schedule:  July  1973  -  March  1976 
I  Contractors:  Naval  Underwater 
I  Systems  Center;  Battelle  Memorial 
Institute 

This  work  was  designed  to  exam- 
i  ine  three  major  topics:  (1)  What  is 
I  the  current  level  of  safety  in  urban 
;  mass  transportation?;  (2)  What  can 
I  be  defined  as  an  acceptable  level  of 
j  safety?;  and  (3)  What  strategy 
|  should  be  used  by  UMTA  or  by  a 
transit  operator  to  achieve  the 
acceptable  level  of  safety  decided 
upon? 

To  arrive  at  a  judgment  about  the 
current  level  of  safety,  a  study  team 
from  Battelle  Memorial  Institute 
compared  the  safety  performance  of 
12  modes,  including  buses,  rail 
transit,  and  taxis.  The  team  con- 
j  eluded  that  "mass  transportation, 
although  inherently  hazardous,  is 
not  troubled  by  immediate,  severe 
safety  problems."  The  team  also 
concluded,  however,  that  serious 
safety  management  problems  will 
confront  the  industry  as  it  moves 
into  the  use  of  new  high-per- 
formance technology  in  the  future, 
where  traditional  approaches  to 
safety  will  not  suffice. 

In  studying  the  question  of  what  is 
an  acceptable  level  of  safety,  ("how 
safe  is  safe  enough?"),  Battelle 


examined  the  phenomenon  of  per- 
ceived safety  (as  distinct  from  statis- 
tical safety),  looked  at  the  costs 
transit  operators  apportion  to  safety 
activities,  and  examined  the  theories 
available  on  the  public's  willingness 
to  accept  risk.  Taking  perceived 
safety,  costs,  and  acceptance  of  risk 
into  account,  Battelle  suggested 
that  a  pragmatic  approach  to  locat- 
ing an  acceptable  level  of  safety 
would  be  for  a  transit  company  to 
compare  its  record  with  the  safety 
records  of  similar  systems  that  are 
successful  in  meeting  safety  re- 
quirements. 

With  regard  to  defining  a  strategy 
for  achieving  the  level  of  safety 
decided  upon,  the  team  recom- 
mended a  system  safety  approach. 
In  addition  to  a  report  on  the  team's 
findings  and  conclusions,  a  safety 
guidelines  manual  was  published  to 
assist  members  of  the  urban  mass 
transportation  community  in  setting 
up  system  safety  programs 

Reports  from  this  project  are  listed  in 
Appendix  I. 

Life  Cycle  Costing  Feasibility  Study 

Project:  R I -06-0007 
Funding:  $85,000 

Schedule:  May  1975  -  December 
1976 

Contractor:  Naval  Underwater  Sys- 
tems Center;  Dudley  W.  Gill  &  Asso- 
ciates 


Section  6  of  the  Urban  Mass 
Transportation  Act  of  1964  directs 
UMTA  to  undertake  research  to 
provide  improved  mass  transporta- 
tion to  communities  at  minimum 
costs.  In  developing  new  capital 
alternatives,  however,  UMTA  often 
faces  difficulties  in  determining  the 
real  total  costs  that  can  be  expected 
during  the  full  life  of  a  system  from 
initial  conception  through  develop- 
ment, acquisition,  operation  and 
final  disposition.  The  ability  to 
predict  life  cycle  costs  would  en- 
hance the  opportunities  to  choose 
wisely  in  planning  and  implementa- 
tion of  improvements  to  existing 
urban  transportation  systems. 

The  purposes  of  this  study  are  to 
examine  experiences  to  date  and 
current  developments  in  the  con- 
cept of  life  cycle  costing,  to  identify 
UMTA  program  activities  that  might 
benefit  from  concept  application,  to 
estimate  the  effects  of  such  applica- 
tion, and  to  recommend  an  ap- 
proach for  further  study,  develop- 
ment or  application  of  life  cycle 
costing  to  UMTA  program  activities. 

Reports  from  this  project  are  not  yet 
available 

Life  Cycle  Costing  of  Large  Buses 

Project:  VA-06-0039 
Funding:  $24,000 

Schedule:  February  1976  -  July 
1976 

Contractor:  Advanced  Manage- 
ment Systems,  Inc. 

The  purpose  of  this  work  effort 
was  to  provide  UMTA  with  a  life 
cycle  cost  analysis  on  three  bus- 
es— the  current  models  of  the  buses 
manufactured  by  Rohr  and  AM 
General  Corporation,  and  General 
Motors'  RTS-2  design.  The  project 
provided  UMTA  with  information 
pertaining  to  the  true  life  costs  of  the 
three  buses,  including  the  invest- 
ments made  in  acquiring  the  bus, 
recurring  and  nonrecurring  support 
costs,  and  service  operating  costs. 
The  effort  also  included  comparing 
the  common  equipment  of  the  three 
buses  and  formulating  contractual 
language  necessary  in  using  life 
cycle  costing  as  a  basis  for  a 
competitive  procurement. 

Reports  from  this  project  are  listed  in 
Appendix  I 


Research  in  Life  Cycle  Costing  (LCC) 
Application  to  UMTA  Programs 

Example— Bus  Transit 

There  are  presently  several  different  manufacturers 
and  also  several  models 

Level  0.  Which  mode  (bus  or  alternative  mode)  has  lowest  LCC,  given 
same  level  of  service 

Level  1.  Which  model  has  lower  LCC:  (including  all  manufacturers) 

Level  2.  For  given  model:  which  manufacturer  has  the  least  LCC 

Level  3.  For  given  model  and  given  manufacturer:  how  to  reduce  LCC 

Level  4.  For  given  component:  for  given  model  and  manufacturer:  how  to 
reduce  LCC 

Levels  of  analysis  in  considering  application  of  life  cycle  cost  comparisons 
of  alternative  bus  equipments 
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TRANSPORTATION 
POLICIES 


FEDERAL 
PROGRAMS  POLICIES 
&  REGULATIONS 


STATE 
PROGRAMS  POLICIES 
&  REGULATIONS 


AFFECT  4^^^ 


LOCAL 
PROGRAMS  POLICIES 
&  REGULATIONS 


METROPOLITION 
DEVELOPMENT 
PATTERNS 


AFFECT 


ECONOMIC  COSTS 


ENVIRONMENTAL  QUALITY 


NATURAL 
RESOURCE  CONSUMPTION 


Metropolitan  development  patterns,  the  way  they  are  affected  by  various  transportation 
policies  and  the  way  they  affect  economic  costs,  environmental  quality  and  natural  resources 
use  will  be  analyzed  in  a  project  funded  by  several  Federal  agencies. 


Life  Cycle  Cost  Model  for 
Comparing  AGT  and  Conventional 
Transit  Alternatives 

Project:  CA-06-0090 
Funding:  $10,000 

Schedule:  December  1975  -  Febru- 
ary 1976 

Contractor:  General  Research  Cor- 
poration 

As  a  focal  point  for  Automated 
Guideway  Transit  (AGT)  research, 
UMTA  is  a  logical  central  repository 
for  life  cycle  cost  data  and  metho- 
dology on  AGT  and  alternative 
urban  transportation  modes.  The 
purpose  of  this  project  was  to 
establish  a  useful  methodology  for 
life  cycle  cost  analysis  of  AGT  and 
alternative  modes,  employing  stand- 
ard engineering-economic  analysis 
techniques  for  life  cycle  cost  analy- 
sis and  using  such  available  data  as 
existed  for  initial  examination  of 
comparative  results. 

Initial  AIRTRANS-based  AGT  and 
bus  data  were  used  in  this  analysis, 
although  such  data  were  in  prelimi- 
nary form  and  have  since  sustained 
a  very  significant  reduction  in  AGT 
operations  and  management  costs 
based  on  subsequent  operating 
experience  at  AIRTRANS.  It  is 
believed,  however,  that  the  project 
has  created  a  reference  life  cycle 
costing  methodology  for  use  in  this 
type  of  comparative  analysis.  In 
addition  to  the  report  by  the  above 
title,  a  working  computer  model  is 
available  at  TSC  for  use  in  subse- 
quent analyses,  as  needed. 
Reports  from  this  project  are  listed  in 
Appendix  I 


Effects  of  Alternative  Metropolitan 
Development 

Project:  IT-06-0129 
Funding:  $10,000  UMTA;  $10,000 
Federal  Highway  Administration; 
$75,000  U.S.  Department  of  Trans- 
portation's Office  of  Environmental 
Affairs;  $255,000  U.S.  Department  of 
Housing  and  Urban  Development, 
Federal  Energy  Administration  and 
Council  on  Environmental  Quality. 
Schedule:  June  1975  -  March  1977 
Contractor:  The  Urban  Institute 

This  interagency  project  is  in- 
tended to  assemble  and  analyze  in  a 
comprehensive  and  consistent 
manner  the  existing  knowledge 
about  the  way  metropolitan  devel- 
opment patterns  affect  economic 


costs,  environmental  quality  and 
natural  resource  consumption;  and 
the  way  in  which  these  development 
patterns  are  affected  by  varying 
transportation  policies  and  pro- 
grams and  by  other  Federal,  State 
and  local  government  programs, 
policies  and  regulations. 

By  identifying  the  impact  of  var- 
ious transportation  programs,  the 
study  will  help  refine  the  rationale 
for  selecting  and  developing  re- 
search and  development  hardware 
and  software  packages  to  fit  within 
or  expand  the  scope  of  these  pro- 
grams. 

Reports  from  this  project  are  not  yet 
available. 


Systems  Development 
Projects 

This  category  includes  manage- 
ment responsibility  for  generic  sys- 
tems development  common  to  all 
transit  modes  or  projects  which  do 
not  fall  within  the  individual  modal 
categories  of  bus,  rail  or  automated 
guideway  transit. 

Systems  development  and  evalua- 
tion activities  are  conducted  to 
achieve  a  viable  R&D  product. 
Planning  and  implementation  of 
R&D  projects,  such  as  automated- 


assistance  transit  information  sys- 
tem development,  elderly  and  handi- 
capped equipment  and  systems,  and 
self-cancelling  ticket  development 
and  testing,  are  conducted  under 
this  category. 

At  present,  on-going  projects  in 
this  category  include:  Planning  for 
demonstration  of  an  automated- 
assistance  transit  information  sys- 
tem; development  of  a  self-can- 
celling ticket  in  support  of  a  planned 
congestion  pricing  demonstration 
to  enhance  the  transit  market;  and 
survey,  assessment,  and  develop- 
ment of  various  technological  aids 
to  transit  use  by  the  elderly  and 
handicapped. 


Automated  Information  Directory 
System  Prototype  Development 

Project:  DC-06-0154 
Funding:  $435,000 
Schedule:  September  1976  -  Sep- 
tember 1978 

Grantee:  Washington  Metropolitan 
Area  Transit  Authority  (WMATA) 

The  objective  of  the  Automated 
Information  Directory  System 
(AIDS)  prototype  development  proj- 
ect is  to  develop,  demonstrate  and 
evaluate  a  prototype  computer- 
assisted  transit  information  system 
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which  can  be  used  by  properties 
with  complex  transit  networks  to 
more  effectively  respond  to  tele- 
phone requests  for  information  on 
transit  schedules,  routes  and  fares. 
In  using  a  computer  to  assist  tele- 
phone operators  in  the  search  for 
such  transit  information,  the  poten- 
tial exists  to  significantly  lessen  the 
caller's  waiting  period  for  receiving 
information,  process  more  calls  per 
unit  time,  reduce  operator  training 
time  and  cost,  and  provide  more 
reliable  information  at  reduced  cost 
per  call.  In  the  long  run,  improving 
the  flow  of  transit  information  to  the 
public  may  result  in  increased  rider- 
ship. 

Reports  from  this  project  are  not  yet 
available 


Automated  Information  Directory 
System  Algorithm  and  Data  Base 
Establishment 

Project:  M  D-06-001 3-01 
Funding:  $90,000 

Schedule:  August  1975 -September 
1976 

Contractor:  U.S.  Department  of 
Commerce's  National  Bureau  of 
Standards 

This  project  will  develop  a 
methodology  for  use  by  transit 
properties  in  the  evaluation  of  var- 
ious forms  of  an  Automated  Infor- 
mation Directory  System  (AIDS)  for 
improvement  of  their  telephone 
information  centers  and  to  evaluate 


various  software  requirements  for 
an  AIDS.  An  analytic  package  for 
use  by  a  transit  property  in  the 
evaluation  of  alternative  improve- 
ments in  its  telephone  information 
center  is  expected  to  be  produced. 

This  program  area  was  formerly 
called  AATIS,  Automated  Assist- 
ance Telephone  Information  Sys- 
tem. 

Reports  from  this  project  are  not  yet 
available 

Time-Calibrated  Self-Cancelling 
Ticket 

Project:  IT-06-0125,  RI-06-0009 
Funding:  $82,000 

Schedule:  June  1976  -  September 
1977 

Contractor:  Arthur  D.  Little,  Inc. 

This  project  will  develop  an  opera- 
tional prototype  of  a  time-calibrated 
self-cancelling  ticket.  The  self- 
cancelling  ticket  relies  on  a  chemi- 
cal reaction  to  trigger  a  precipitous 
color  change  on  the  face  of  the  ticket 
after  a  predetermined  length  of  time. 
Development  of  such  a  ticket  will 
provide  new  options  in  road  pricing 
strategies  designed  to  improve  tran- 
sit efficiency  in  the  traffic  stream  by 
reducing  urban  traffic  congestion. 
These  strategies  include  the  control 
of  area  road  use,  control  of  travel  on 
specific  highways  or  roads  and  the 
regulation  of  on-street  or  off-street 
parking. 

This  technology  development 
project     directly     supports  the 


planned  congestion  pricing  demon- 
stration by  UMTA's  Office  of  Trans- 
portation Management  and  Demon- 
strations (see  page  48) 
Reports  from  this  project  are  not  yet 
available. 


Elderly  and  Handicapped 
Technology  -  Safety  of  Wheelchair 
Loading  and  Securement  Systems 

Project:  CA-06-0098 
Funding:  $160,000  , 
Schedule:  October  1976  -  January 
1977 

Grantee:  California  Department  of 
Transportation 

This  project  is  intended  to  (1) 
develop  safety  guidelines  for  wheel- 
chair loading  equipment,  (2)  test 
wheelchair  securement  systems  to 
determine  their  effectiveness  and 
the  crashworthiness  of  standard 
wheelchairs  when  secured  at  differ- 
ent points  on  the  chair,  (3)  evaluate 
securement  systems fortheirease  of 
use,  cost,  and  acceptability  to  user, 
(4)  recommend  design  modifica- 
tions if  modifications  are  found  to  be 
needed,  and  (5)  establish  the  cost 
effectiveness  of  securement  sys- 
tems. 

Reports  from  this  project  are  not  yet 
available. 


Experimental  Design 

Each  research  and  development 
project  is  formulated  in  terms  of  an 
experimental  design  which  estab- 
lishes project  objectives,  formalizes 
the  test  and  evaluation  activities  to 
be  conducted  and  structures  the 
form  of  the  final  report  to  dissemi- 
nate maximum  information  for  na- 
tional application  from  an  individual 
R&D  project.  An  experimental  de- 
sign report  for  an  engineering  proto- 
type project  contains  the  stated 
project  objectives,  the  project  re- 
sults in  terms  of  those  objectives  and 
other  related  information  developed 
during  the  course  of  the  project. 


Experimental  Design  and  Analysis 
Support 

Project:  IT-06-0130 
Funding:  $90,000 

Schedule:  August  1976  -  August 
1977 

Contractors:  Systan,  Inc.;  Peat, 
Marwick,  Mitchell  and  Company, 
Inc.;  Canyon  Research  Associates 


Computer-assisted  transit  information  systems  help  transit  operators  respond  more  effectively 
to  telephone  requests  for  information  on  transit  schedules,  routes  and  fares. 
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UMTA  is  sponsoring  an  assessment  of  existing  automated  guideway  transit  systems,  both  foreign  and  domestic.  Some  of  the  systems  being 
assessed  include  the  Westinghouse  Busch  Gardens  system  (top  left),  the  Rohr  system  at  Houston  Airport  (bottom  left),  the  German  Cab- 
inentaxi  (top  right),  and  the  Ford  Fairlane  system  at  Dearborn,  Michigan  (bottom  right). 


The  purpose  of  this  multiple 
award  contract  is  to  support  UMTA's 
Office  of  Technology  Development 
and  Deployment  in  the  development 
and  implementation  of  Experimental 
Design  Plans  (ExDs)  for  research 
and  development  projects.  An  ExD 
is  a  structural  plan  used  to  evaluate  a 
project;  it  provides  well-defined 
project  objectives,  a  formal  statisti- 
cal or  analytic  design  framework 
and  a  methodology  for  presenting 
results  in  a  form  easily  understood 
by  a  broad  transit  audience. 
Reports  from  this  project  are  not  yet 
available 


Experimental  Design  for  Pneumatic 
Transport  System  in  Tunneling 

Project:  DC-06-0153 
Funding:  $24,000 

Schedule:  September  1976  -  De- 
cember 1976 

Contractor:  Mariscal  and  Company 

This  project  will  develop  an  Exper- 
imental Design  Plan  (ExD)  to  evalu- 


ate the  demonstration  of  a  pneumat- 
ic system  for  the  transport  of  muck 
in  tunneling.  The  evaluation  of  the 
system  using  the  ExD  will  allow 
prospective  users  of  these  systems 
to  make  valid  inferences  on  the 
costs,  benefits,  and  desired  site 
characteristics  for  using  pneumatic 
transport  equipment 

Reports  from  this  project  are  not  yet 
available 


Socio-Economic  Analyses 

The  objectives  of  this  area  are:  To 
accurately  match  the  characteristics 
of  each  urban  transportation  tech- 
nology to  specific  needs  for  im- 
proved forms  of  urban  transporta- 
tion; to  determine  the  social,  eco- 
nomic, environmental  and  perfor- 
mance factors  which  may  affect  the 
acceptance  of  improved  or  innova- 
tive systems;  to  ascertain  the  nature 
and  size  of  the  market  for  these 
forms  of  transit  technology;  to 
establish  an  organized  central  re- 


pository of  technical,  performance 
and  socio-economic  information  on 
urban  transportation  systems 
through,  for  example,  assessment  of 
existing  domestic  and  foreign  auto- 
mated guideway  technology  (AGT) 
installations;  and  through  experi- 
mentation and  urban  simulation  to 
establish  service  levels  and  system 
configurations  which  will  assure 
local  acceptance  of  new  forms  of 
urban  transportation. 

The  AGT  Socio-Economic  Re- 
search Program  had  a  modest 
beginning  in  FY  1975  in  the  form  of  a 
macro-level  analysis  of  urban  trans- 
portation with  AGT  emphasis  and  in 
the  conduct  of  the  first  of  a  series  of 
AGT  system  assessments.  (Both 
projects  are  described  later)  In  FY 
1976,  the  program  area  was  signifi- 
cantly enlarged. 

The  thrust  of  the  program  is  to 
develop  information  that  will  ad- 
dress the  fundamental  issues  perti- 
nent to  the  significant  implementa- 
tion of  AGT  in  U.S.  urban  areas.  The 
entire  program  is  structured  around 
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several  basic  research  questions,  as 
follows: 

How  does  AGT  compare  with 
other  forms  of  urban  transportation? 
Examination  of  this  question  forms 
the  Generic  Alternatives  Analyses 
activity. 

Schedule:  December  1976  -  June 

1978  (Phase  I) 
This  activity  will  begin  by  identifying 
the  kinds  of  present  and  expected 
future  urban  transportation  needs 
which  are  created  by  representative 
U.S.  urban  forms.  A  comparative 
analysis  of  the  ability  of  existing  and 
developing  types  of  urban  transpor- 
tation systems  to  fulfill  these  identi- 
fied needs  will  then  be  conducted, 
including  examination  of  social, 
economic,  and  environmental  con- 
siderations as  well  as  the  operation- 
al characteristics  associated  with 
each  transportation  mode.  This 
matching  of  available  urban  trans- 
portation solutions  with  existing 
urban  transportation  needs  will  be 
conducted  on  a  generic  basis, 
thereby  specifying  the  most  appro- 
priate domain  of  application  for 
each  mode— bus,  rail,  paratransit, 
AGT  and  the  private  automobile. 

The  range  of  transportation  needs 
which  AGT  systems  can  best  fulfill 
will  be  identified  and  arrayed  against 
the  alternative  forms  of  urban  trans- 
portation for  a  comparative  evalua- 
tion. This  activity  should  establish 
the  spectrum  of  performance  re- 
quirements (e.g.,  the  level-of-serv- 
ice  necessary  for  intra-high  density 
area  collection  and  distribution), 
social  requirements  (e.g.,  degree  of 
personal  security  necessary  for 
automated  vehicle  acceptance),  and 
environmental  requirements  (e.g., 
minimum  acceptable  along- 
guideway  noise  levels)  which  must 
be  achieved  to  enable  AGT  systems 
to  be  acceptable  in  particular  urban 
applications. 

How  well  do  existing  AGT  systems 
work? 

Examination  of  this  question  forms 
the  AGT  Assessment  activity. 

Schedule:  May  1975  -  December 

1977  (Phase  I) 
This  work  is  intended  to  collect,  ag- 
gregate, and  uniformly  present  the 
performance  and  associated  socio- 
economic characteristics  from  ex- 
periences to  date  with  AGT  installa- 
tions operating  in  public  service,  as 
well  as  to  document  the  implemen- 


tation history  and  learning  experien- 
ces of  each  major  AGT  deployment. 
The  operational,  economic,  environ- 
mental, and  passenger  response 
data  on  selected  existing  domestic 
and  foreign  AGT  systems  will  be 
organized  into  a  central  inventory  of 
AGT  information. 

Assessments  are  currently  under- 
way on  a  number  of  AGT  systems: 
AIRTRANS  (Dallas/Ft.  Worth  air- 
port); Jetrail  (Love  Field,  Dallas); 
and  a  foreign  AGT  system  (Cabinen- 
taxi,  West  Germany). 

How  much  do  AGT  systems  cost? 
Examination  of  this  question  forms 
the  AGT  Cost  activity. 

Schedule:  December  1976  -  De- 
cember 1978  (Phase  I) 
Throughout  the  program,  all  of  the 
activities  will  include  analyses  of 
capital,  operating  and  maintenance, 
as  well  as  life  cycle  costs  of  AGT 
systems.  Cost  data  will  be  collected 
from  all  existing  sources,  sensitive 
to  the  potential  for  future  cost 
reductions  as  AGT  technology  ma- 
tures. 

How  many  places  want  and  can 
use  AGT? 

Examination  of  the  question  forms 
the  AGT  Markets  activity. 

Schedule:  December  1976  -  No- 
vember 1978  (Phase  I) 
Examinations  of  the  potential  mar- 
ket for  the  several  classes  of  AGT 
systems  will  be  based  on  both 
generic  and  site-specific  market 
research  activities.  During  the  ge- 
neric alternatives  analyses,  particu- 
lar types  of  urban  application  will  be 
identified  and  defined  as  to  their 
ability  to  support  or  require  an  AGT 
system  from  a  transportation  need 
perspective.  Subsequent  site-spe- 
cific examinations  of  sample  U.S. 
urban  areas  with  potential  urban 
applications  of  AGT  systems  will 
further  test  the  feasibility  of  AGT 
deployment. 

The  results  of  a  series  of  such 
individual  urban  area  examinations 
will  be  aggregated  toward  establish- 
ing a  national  market  estimate  for 
AGT  systems  by  time  period  in 
which  the  mode  would  be  deployed 
and  by  subclass  (shuttle  loop,  group 
rapid,  or  personal  rapid  transit). 
Other  parallel  market  survey  efforts 
outside  the  public  sector  will  be 
periodically  reviewed  and  assimilat- 
ed into  the  UMTA  activity. 


Another  AGT  research  activity  will 
involve  the  dissemination  of  infor- 
mation to  all  interested  parties  and 
receipt  of  local  expressions  of  views 
regarding  this  mode.  This  work  will 
form  the  Communications  activity. 

Schedule:  November  1976  -  June 

1978  (Phase  I) 
This  effort  will  involve  the  assem- 
bling and  synthesizing  of  results 
from  program  research  activities  to 
ensure  timely  dissemination  of  pro- 
gram data  and  findings.  A  central 
repository  of  current  AGT  data, 
information,  and  research  findings, 
containing  all  deliverables  prepared 
throughout  the  program,  will  be 
established.  Specific  audiences  in- 
terested in  AGT  developments  will 
be  identified;  workshops,  conferen- 
ces, public  hearings,  exhibits,  and 
demonstrations  will  be  used  for 
communicating  the  information 
amassed.  The  major  findings  of  the 
entire  AGT  Socio-Economic  Re- 
search Program  will  be  disseminat- 
ed to  Congress  to  help  formulate 
future  AGT  transportation  policy. 

The  generic  alternatives  analyses 
was  initiated  with  the  following 
research  investigation. 


Analysis  of  Urban  Transportation 
Needs  with  Implication  for  AGT 
Systems 

Project:  MD-1 1-0001 
Funding:  $83,000    (University  re- 
search program  funds) 
Schedule:  May  1974  -  November 
1975 

Contractor:  Johns  Hopkins  Univer- 
sity 

This  project  was  designed  to 
identify  evolving  urban  transporta- 
tion submarkets  and  to  determine 
requirements  for  urban  transporta- 
tion research  and  development 
activity.  The  approach  was  to  per- 
form a  macro-analysis  of  the  multi- 
nucleated urban  area  form  to  identi- 
fy transportation  submarkets, 
examine  the  commonality  of  needs 
across  the  nation  and  select  five 
sample  cities  to  study,  representing 
the  range  of  city-types  in  the  U.S.  in 
terms  of  urban  transportation  char- 
acteristics and  to  match  existing  and 
developing  transit  technologies  to 
needs  identified  with  emphasis  on 
AGT  system  market  potential. 
Reports  from  this  project  are  listed  in 
Appendix  I 
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Chapter  5: 

S4FETY 
AND 
PRODUCT 
QUALIFICATION 

UMTA  has  funded  a  number  of  projects  dealing  with  transit  system  safety; 
in  FY  1976,  these  activities  are  combined  with  a  newly  established  program 
area  concerning  product  qualification.  System  safety  projects  are  directed 
at  establishing  preventive  techniques  to  reduce  the  occurrence  of  acci- 
dents, and  protective  means  to  minimize  the  hazards  associated  with  unsafe 
conditions.  The  product  qualification  program  will  encompass  a  breadth  of 
projects  involving  qualification  of  system  hardware  for  capital  grants, 
reliability  and  quality  improvements  in  transit  equipment,  test  and 
evaluation  of  transit  vehicles  and  other  operational  subsystems,  standardi- 
zation of  transit  equipment  to  reduce  costs  and  improve  performance,  and 
establishment  of  operational  qualification  of  critical  or  vital  transit  vehicle 
subsystems,  including  new  technology. 

Safety-related  projects  are  described  in  this  chapter;  projects  concerned 
with  product  qualification  are  being  conducted  in  conjunction  with  other 
transit  modal  offices  within  UMTA.  For  example,  a  project  dealing  with 
railcar  standardization  is  described  in  the  chapter  on  rail  transit.  Other  test 
and  evaluation  projects  are  planned  for  or  are  being  conducted  on  rail 
transit  and  bus  vehicles.  These  projects  will  be  coordinated  with  the  overall 
safety  and  qualification  programs. 

One  project  of  considerable  interest,  conducted  jointly  with  the  rail 
technology  office,  is  intended  to  establish  contract  terms  and  conditions  for 
transit  procurement  contracts;  this  project  is  nearly  complete.  Public 
hearings  were  scheduled  for  January  1977;  later  in  the  year,  a  transit  system 
reliability  data  bank  is  scheduled  for  implementation.  This  system  is 
critically  important  for  assessing  reliability  deficiencies,  improving  mainte- 
nance and  quality,  affording  better  management  information  and  aiding  in 
establishing  technical  qualification  requirements  or  specifications.  UMTA 
will  establish  the  system  but  it  will  be  operated  by  the  transit  industry,  the 
prime  user  of  the  information. 

Significant  planning  activity  is  underway  to  establish  overall  program 
plans  for  system  safety  and  for  product  qualification.  This  effort  is  being 
carried  out  in  consort  with  pertinent  elements  of  UMTA,  the  Department  of 
Transportation  and  outside  organizations;  it  is  expected  to  be  completed  in 
mid-1977. 


Transit  Systems  Material 
Information  Bank 

Project:  MA-06-0051 

Funding:  $398,000 

Schedule:  July  1975  -  continuing 

Contractor:  Transportation  Systems 

Center 

The  project  is  developing  and 
maintaining  an  information  bank  on  I 
the  various  types  of  structural  and 
non-structural  materials  used  in 
transit  systems  with  respect  to  their 
flammability,  smoke  production, 
toxic  gas  production,  and  other 
characteristics  related  to  fire  safety. 
The  information  bank  will  include 
identification  of  the  various  types  of 
analyses  and  tests  by  which  candi- 
date materials  may  be  ranked  ac- 
cording to  their  flammability,  smoke 
and  toxic  gas  production,  and  devel- 
opment of  guideline  specifications 
for  materials  selection.  This  project 
has  established  a  materials  consult- 
ing service  for  UMTA  and  the  transit 
industry. 

Material  specifications  for  transit 
vehicles  have  become  increasingly 
important  because  of  fires  on  vehi-  j 
cles.  This  project  will  provide  techni- 
cal information  to  establish  new  or 
improved  standards  for  fire  safety  to 
be  applied  to  Federally  funded 
procurement  of  transit  vehicles. 
Guidelines  or  standards  prepared 
under  this  project  will  be  coordinat- 
ed with  interested  and  effected 
organizations  such  as  the  American 
Public  Transit  Association  and  the 
National  Fire  Protection  Associa- 
tion. 

Reports  from  this  project  are  not  yet 
available. 


Safety  and  System  Assurance 
Training  Program 

Project:  DC-06-0139 
Funding:  $217,000 
Schedule:  September,  1975  -  con- 
tinuing 

Contractor:  Transportation  Safety 
Institute 

This  project  is  designed  to  use  the 
resources  of  the  Transportation 
Safety  Institute  (TSI)  to  assist  UMTA 
in  planning,  organizing  and  con- 
ducting safety  and  systems  assur- 
ance educational  courses,  activities 
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and  programs  for  transit  industry 
and  government  personnel.  UMTA 
continues  to  encourage,  stimulate 
and  improve  the  application  of  sys- 
tem-oriented technical  manage- 
ment programs  and  processes  to  the 
planning,  development  and  opera- 
tion of  mass  transit  systems.  Tasks 
under  this  project  include: 

•  Planning,  development  and 
conduct  of  training  programs  in 
safety  and  system  assurance  which 
are  responsive  to  the  needs  of  the 

j     transit  industry; 

•  Establishment  and  use  of  an 
j     associate  staff  equipped  to  handle 

highly  technical  subjects; 

•  Provision  of  consultant  serv- 
ices as  needed  by  staff  and  local 
agencies  with  regard  to  transit 
safety;  accident/incident  investiga- 
tion policy,  procedures  and  tech- 
niques; hosting  of  meetings,  semi- 
nars and  symposiums  to  exchange 

1  information  about  safety  and  system 
assurance;  and  accident/incident 
investigation  procedures  and  analy- 
sis; and 

•  Conduct  of  special  projects  or 
reviews  in  the  area  of  safety  and 
systems  assurance  as  requested  by 
UMTA. 

The  target  group  for  these  training 
courses  includes  personnel  from 
transit  operators,  consultants,  sup- 
plier organizations,  state  depart- 
ments of  transportation  and  the 
Federal  Government.  Public  offer- 
ings of  these  courses  are  scheduled 
for  FY  1977.  Issues  to  be  addressed 
in  these  courses  include  system 
safety,  security,  availability  and 
dependability;  equipment  reliability 
and  maintainability;  quality  assur- 


ance and  human  factors. 

Reports  from  this  project  are  not  yet 

available. 

Safety  and  System  Assurance  Sup- 
port 

Project:  DC-06-0123 
Funding:  $270,000 
Schedule:  December  1976  -  contin- 
uing 

Contractor:  American  Public  Tran- 
sit Association 

This  project  draws  upon  the 
operational  experience  and  exper- 
tise of  transit  managers  to  support 
UMTA  in  its  safety  and  product 
qualification  programs.  In  addition 
to  the  support  furnished,  participa- 
tion in  this  project  should  aid  in  the 
stimulation  of  transit  management 
to  address  safety  and  system  assu- 
rance issues.  Representative  project 
tasks  include: 

•  Identification  of  safety  priorities 
in  bus  and  rapid  rail  systems; 

•  Compilation  and  documenta- 
tion of  existing  rapid  rail  system 
safety  programs; 

•  Development  and  documenta- 
tion of  the  scope  and  cost  of  a  data 
system  that  will  maintain  pertinent 
transit  safety,  security,  reliability, 
maintainability  and  service  depen- 
dability data;  and 

•  Provision  of  support  to  UMTA  in 
its  safety  and  system  assurance 
activities,  to  include  program  re- 
views, accident/incident  investiga- 
tions, development  of  safety  and 
system  assurance  training,  and  the 
acquisition  of  responses  to  special 
queries.  It  is  important  to  have 
transit  industry  participation  in  the 
UMTA  safety  and  product  qualifica- 
tion program,  and  this  project  will 


insure  their  participation. 

Reports  from  this  project  are  not  yet 

available. 

Mass  Transit  Safety  and  Systems 
Assurance 

Project:  MA-06-0060 

Funding:  $989,000 

Schedule:  July  1975  -  continuing 

Contractor:  Transportation  Systems 

Center 

The  U.S.  Department  of  Transpor- 
tation's Transportation  Systems 
Center  (TSC)  support  to  this  pro- 
gram was  initiated  in  July  1974;  its 
primary  purpose  was  to  apply  De- 
partmental technical  and  manage- 
rial resources  to  the  planning,  con- 
duct and  evaluation  of  safety  and 
system  assurance  programs  and 
activities  in  support  of  UMTA  pro- 
grams. 

The  activities  performed  by  TSC 
in  FY  1976  included  transit  system 
guideline  specifications  develop- 
ment, participation  in  system  safety 
reviews,  evaluation  of  technical 
requirements  for  automatic  train 
control  certification  and  training 
and  education  (working  with  TSI). 
Future  activities  will  encompass 
safety-oriented  work  similar  to  the 
above  cited  tasks  but,  additionally, 
TSC  will  undertake  tasks  in  the 
product  qualification  program  of 
UMTA.  Typical  among  these  are 
transit  bus  quality  projects,  transit 
system  reliability  data  bank  and 
information  systems,  standardiza- 
tion of  transit  equipment  and  estab- 
lishing technical  qualification  re- 
quirements for  Federally  funded 
transit  hardware  procurements. 
Reports  from  this  project  are  not  yet 
available. 
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Chapter  6: 

SERWCE  AND 
/METHODS 
DE/MONSTR4TIONS 

UMTA's  Service  and  Methods  Demonstrations  Program  is  intended  to 
develop  new  techniques  for  using  the  current  generation  of  transit 
equipment  in  efficiently  providing  an  improved  quality  and  quantity  of 
public  transportation.  A  large  number  of  innovative  methods  for  increasing 
the  level  of  service  and  the  productivity  of  transit  have  been  developed  both 
by  UMTA  and  by  various  transit  properties  over  the  past  few  years.  The 
primary  focus  of  this  program  is  to  perform  the  final  developmental  steps, 
where  required,  and  to  bring  some  of  these  techniques  into  full  operational 
application. 


UMTA  sponsors  several  demonstrations  of  bus  and  carpool  priority  lanes,  such  as  the  Los 
Angeles  busway  pictured  here. 


Provision  of  total  coordinated 
transportation  for  an  entire  trip  also 
will  be  emphasized.  The  focus  will 
not  be  on  a  particular  mode  (rail  or 
bus),  or  a  portion  of  the  trip  (collec- 
tion, distribution,  or  line  haul)  or  on 
a  particular  destination  (downtown). 
The  focus  instead  will  be  on  provid- 
ing a  means  for  getting  a  person 
from  his  origin  to  his  desired  desti- 
nation, wherever  it  may  be,  as 
quickly,  efficiently  and  comfortably 
as  possible.  In  most  cases  this  will 
require  a  combination  of  modes 
working  together  in  a  coordinated 
fashion  in  order  to  provide  a  variety 
of  services  for  the  various  users,  trip 
purposes  and  routes. 

The  program  is  focused  primarily 
on  the  accomplishment  of  one  or  a 
combination  of  these  objectives: 

•  Reduce  travel  time  by  transit.  This 
is  an  important  factor  in  increasing 
transit  ridership  and  improving 
vehicle  productivity. 

•  Increase  the  area  coverage  of 
transit  service.  This  is  important 
for  increasing  transit  ridership  by 
responding  with  cost  effective 
approaches  for  new  transit  serv- 
ice in  lower  density  suburban 
areas. 

•  Improve  the  reliability  of  transit 
service.  This  is  one  of  the  most 
important  factors  in  maintaining 
and  increasing  ridership. 

•  Increase  the  productivity  of  transit 
vehicles.  This  is  most  important  in 
the  continuing  struggle  to  reduce 
operating  deficits  while  maintain- 
ing or  improving  service. 

•  Improve  the  mobility  of  transit 
dependents.  This  is  important  to 
provide  mobility  to  people  without 
automobiles. 

In  order  to  accomplish  these 
objectives,  the  Service  and  Methods 
Demonstrations  Program  is  orga- 
nized into  five  major  functional 
areas. 

Priority  Treatment  for  Transit  and 
Other  High  Occupancy  Vehicles 
which  involves  expediting  peak 
period  movement  of  passengers  on 
surface  transit  vehicles  (bus,  light 
rail  and  trolley  bus).  Other  multiple 
occupant  vehicles  such  as  shared 
ride  taxis,  carpools  and  vanpools 
also  may  be  candidates  for  receiving 
priority  treatment  depending  on 
local  conditions.  Types  of  projects 
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generally  would  include  exclusive 
busways,  reserved  lanes  on  free- 
ways, arterials  and  city  streets; 
signal  preemption,  transit  malls  and 
auto  restricted  zones. 

Paratransit,  which  includes  a 
broad  range  of  services  that  occupy 
the  transportation  spectrum  be- 
tween conventional  transit  and  the 
private  auto,  i.e.,  dial-a-ride,  jitney, 
vanpools,  taxis,  subscription  buses 
and  other  forms  of  ride  sharing.  The 
main  intent  is  to  provide  improved 
transportation  by  increasing  vehicle 
occupancy  in  a  number  of  ways. 

Service  for  Special  User  Groups, 
which  seeks  to  develop  specialized 
services  that  will  provide  for  the 
needs  of  the  transit  dependent 
person— the  elderly,  handicapped, 
young  and  poor.  These  kinds  of 
services  include  novel  methods  to 
improve  inner  city  circulation,  "re- 
verse" commuting,  testing  of  spe- 
cialized equipment  for  elderly  and 
I  handicapped,  subscription  serv- 
ices, demand  responsive  services 
and  user  side  subsidies. 

Pricing  Policy  analyses,  which 
focus  on  experiments  to  better 
understand  the  relationship  be- 
|  tween  increased  transit  patronage 
and  reduced  auto  usage  through  a 
variety  of  price-related  (i.e.,  eco- 
nomic) incentives  and/or  disincen- 
tives. These  would  include  methods 
to  simplify  and/or  reduce  transit  fare 
collection,  reduced  fare  and  free 
fare  transit,  and  methods  to  reduce 
surplus  consumer  demand  associat- 
ed with  auto  use  in  certain  congest- 
ed areas. 

The  Service  and  Methods  Demon- 
stration Program  element  includes  a 
three-stage  process  from  concept 
development  to  the  distribution  of 
information  and  policy  guidance  for 
general  use.  This  process  includes: 
Experimental  demonstration  (first 
implementation  of  a  new  concept). 
The  focus  is  on  testing  the  validity  of 
a  concept,  searching  for  weak- 
nesses or  failures  and  applying 
corrective  actions,  if  necessary;  and 
documenting  the  results. 

Exemplary  demonstrations  (the 
next  stage  of  concept  development) . 
The  underlying  basis  is  to  demon- 
strate the  repeated  successful  oper- 
ation of  a  concept  proven  in  an 
experimental  demonstration  so  re- 
gional and  national  awareness  can 
be  enhanced. 

Information  dissemination.  The 
final   element  is  formal/informal 


distribution  of  findings  about  the 
concept  through  site  visits,  work- 
shops, conferences,  publications, 
etc. 

Priority  Treatment  for  Transit 
and  Other  High  Occupancy 
Vehicles 

SANTA  MONICA  FREEWAY 
CONCURRENT  FLOW  RESERVED 
BUS  AND  CARPOOL  LANE— LOS 
ANGELES,  CALIFORNIA 

Project:  CA-06-0083,  CA-06-0086 
Funding:  $927,800  UMTA;  $137,000 
Federal   Highway  Administration; 
$2,300,000  local 

Schedule:  June  1975  -  June  1977 
Grantee:  Southern  California  Rapid 
Transit  District 

Subcontractors:  California  Depart- 
ment of  Transportation,  California 
Highway  Patrol,  Santa  Monica  Mu- 
nicipal Bus  Lines 

Evaluation:  Transportation  Systems 
Center  &  SYSTAN,  Inc.  (Contractor) 

This  project  investigated  the  feasi- 
bility of  reserving  a  concurrent  flow 
freeway  lane  for  the  exclusive  use  of 
buses  and  other  high-occupancy 
vehicles  such  as  carpools.  Besides 
reducing  travel  time  for  present 
transit  and  carpool  travelers,  the 
project  was  designed  to  improve  the 
schedule  reliability  of  the  bus  serv- 
ice and  likely  increase  transit  pro- 


ductivity by  the  efficient  utilization 
of  buses  operating  in  uncongested 
lanes  with  higher  occupancies. 

Under  this  project,  the  left  hand 
lanes  in  both  directions  of  a  12.6  mile 
length  of  the  Santa  Monica  Freeway 
(1-10)  were  reserved  for  buses  and 
high-occupancy  vehicles  (3  or  more 
persons)  during  the  seven  peak 
hours.  Access  and  egress  to/from 
the  reserved  lanes  were  accom- 
plished by  weaving  across  the 
unreserved  lanes  to  the  normal  entry 
and  exit  ramps.  Ramp  meters  were 
used  to  reduce  the  degree  of  con- 
gestion of  the  unreserved  lanes.  In 
addition,  the  Southern  California 
Rapid  Transit  District  (SCRTD)  and 
the  Santa  Monica  Municipal  Bus 
Lines  (SMMBL)  operated  11  new 
bus  routes  between  the  west  side  of 
Los  Angeles  and  Santa  Monica  and 
the  Los  Angeles  Central  Business 
District  (CBD).  Three  of  these  routes 
were  from  newly  established  park- 
and-ride  lots  on  the  west  side  of  Los 
Angeles  and  Santa  Monica  which 
accommodate  600-1,300  automo- 
biles. 

Preferential  treatment  began  on 
March  15, 1976.  On  April  9,  a  lawsuit 
against  the  preferential  lane  treat- 
ment was  filed,  claiming  that  the 
sponsors  had  failed  to  prepare 
environmental  impact  statements. 
On  August  9,  the  U.S.  District  Court 
ruled  that  an  environmental  impact 


The  "diamond  lanes"  on  the  Santa  Monica  Freeway  provided  concurrent  flow  reserved  lanes 
for  bus  and  carpool  vehicles.   ^  
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The  I-95/NW  7th  Avenue  corridor's  bus/carpool  priority  system  provides  quick  access  to 
downtown  Miami  from  park-and-ride  lots  at  the  Golden  Glades  Interchange. 


report  must  be  filed  under  both 
national  and  state  environmental 
laws.  As  a  result  of  the  court  ruling, 
the  lane  restrictions  were  with- 
drawn, and  its  eventual  resumption 
is  not  known. 

Post-demonstration  data  is  cur- 
rently being  collected  and  analyzed. 
Findings  indicate  that,  excluding 
ramp  delays,  non-preferential  travel 
times  for  non-carpoolers  were  gen- 
erally less  than  or  equal  to  pre- 
implementation  travel  times  with 
ramp  metering.  Wait  times  for  non- 
carpoolers  increased  at  some  ramps 
and  decreased  at  others.  At  the  end 
of  the  fifteenth  week,  the  freeway 
carried  nearly  the  same  number  of 
persons  while  the  number  of  vehi- 
cles was  reduced  by  1 1  percent.  Bus 
ridership  and  carpooling  on  the 
freeway  approximately  tripled  in  the 
first  fifteen  weeks  of  operation.  The 
average  number  of  accidents  over 
this  initial  period  was  2.5  times  what 
it  had  been  before  implementation. 
Reports  from  this  project  are  not  yet 
available. 


Miami  l-95/Northwest  7th  Avenue 
Bus-Carpool  Priority  System 

Project:  FL-06-0006 
Funding:  UMTA  R&D  -  $1,407,000; 
UMTA  Other  -  $1,400,000;  Federal 
Highway  Administration 
$13,176,000;  Local  -  $2,030,000 
Schedule:  January    1972    -  De- 
cember 1976 

Grantee:  Florida  Department  of 
Transportation 

Evaluation:  Metropolitan  Dade 
County  Transit  Authority;  University 
of  Florida 

This  two-phase  project  demon- 
strates a  bus  and  carpool  priority 
system  for  the  Miami  area.  In  Phase  I 
which  was  completed  in  February 
1976,  express  commuter  bus  serv- 
ice was  operated  under  four  differ- 
ent combinations  of  mixed  mode  or 
reserved  lane  and  signal  preemp- 
tion. Under  Phase  II,  two  lanes  were 
added  to  the  adjacent  I-95  freeway 
and  are  reserved  for  buses  and 
carpools  for  about  10  miles  to  and 
from  downtown  Miami.  Additional 
bus  service  was  added  in  the  corri- 
dor to  test  the  extent  to  which  this 
type  of  bus  preference  will  encour- 
age both  carpool  formation  and  a 
modal  shift  to  buses.  Express  bus 
service  is  running  from  the  Golden 
Glades  Interchange  park-ride  lots  to 


the  Miami  central  business  district, 
airport  and  Civic  Center. 

Between  August  1974  and  Febru- 
ary 1976,  five  different  bus  operating 
techniques  were  tested  on  NW  7th 
Avenue:  Mixed  mode  with  no  prefer- 
ential treatment,  mixed  mode  with 
signal  preemption,  reserved  lane 
with  bus  signal  preemption,  re- 
served lane  with  simple  progression 
of  signals,  and  reserved  lane  with 
simple  progression  and  preemption. 
Average  travel  times  along  N.W.  7th 
Avenue  for  the  first  three  operating 
techniques  were  30.0  minutes,  22.5 
minutes,  and  21.0  minutes  respec- 
tively. Final  data  for  the  last  two 
techniques  are  not  yet  available. 

Express  bus  operations  moved 
from  N.W.  7th  Avenue  to  the  exclu- 
sive lanes  on  I-95  in  March  1 976.  Bus 


ridership  has  increased  since  the 
changeover,  from  around  1600  daily 
passengers  in  the  fall  of  1975  to  over 
1 750  passengers  in  September  1 976. 

Reports  from  this  project  are  not  yet 
available. 


Corridor  Improvements  in  Houston, 
Texas 

Project:  TX-06-0018 
Funding:  $680,396 
Schedule:  July  1975  -  June  1977 
Grantee:  City  of  Houston,  Texas 
Evaluation:  Transportation  Systems 
Center  and  Multisystems,  Inc.  (Con- 
tractor) 

This  project  will  be  implemented 
by  the  city  of  Houston  as  part  of  a 
broad  range  of  improvements  in  the 
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HOUSTON  AREA 
Corridor  Improvements 


Three  major  corridors  are  scheduled  for  a  variety  of  improvements  to  reduce  travel  time  and  vehicle 
occupancy  in  the  Houston  area. 


improvements  ranging  from  me- 
tered freeway  ramps  to  contra-flow 
lanes,  all  supplemented  with  park- 
and-ride  facilities.  The  objective  of 
improvements  is  to  reduce  travel 
time  and  raise  the  current  vehicle 
occupancy  levels  in  the  corridors. 
The  effect  of  implementing  improve- 
ments in  a  coordinated  effort  in 
three  corridors  will  be  evaluated  to 
determine  the  impact  on  trip  time, 
transit  ridership  and  vehicle  occu- 
pancy. Detailed  designs  are  current- 
ly being  developed  for  priority 
treatments  in  the  three  corridors. 
Reports  from  this  project  are  not  yet 
available. 


Auto  Restricted  Zone/Multi-user 
Vehicle  Systems  Study 

Project:  VA-06-0042 

Funding:  $600,000 

Schedule:  July  1975  -  June  1977 

Contractor:*  Alan  M.  Voorhees  and 

Associates 

Subcontractors:  Moore-Heder, 
Cambridge  Systematics 

Auto  restricted  zones  are  areas  in 
congested  portions  of  cities,  such  as 
the  central  business  or  shopping 
districts,  where  auto  traffic  is  pro- 
hibited or  restricted.  A  zone  may 
range  in  size  from  a  few  blocks  along 
adjacent  streets  to  large  portions  of 
major  activity  centers  and  can  be 


*The  work  on  urban  goods  movement  by  A.T. 
Kearney  is  now  being  integrated  with  this 
study  (see  next  project) 


city's  transportation  system.  These 
improvements  will  be  funded  from  a 
variety  of  sources  including  the 
UMTA  demonstration  program,  cap- 
ital grant  program  and  Section  5 
operating  funds;  Federal  Highway 
Administration  programs,  and  State 
and  local  funds. 

These  funds  will  support  an  equip- 
ment acquisition  program  to  refur- 
bish and  update  the  bus  fleet,  the 
development  of  new  transit  facilities, 
a  carpooling  program,  a  downtown 
circulation  system  and  express  bus 
service.  The  program  of  corridor 
improvements  funded  through  this 
demonstration  will  be  closely  coor- 
dinated with  other  elements  of  the 
program  funded  by  FHWA,  State 
and  local  funds. 

Houston,  working  with  the  Hous- 
ton-Galveston Area  Council,  has 
identified  three  major  corridors  for 


An  auto-restricted  zone  system  in  Nottingham,  England. 
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created  through  the  use  of  parking 
restrictions,  barriers  to  through 
traffic,  or  prohibition  of  all  automo- 
bile traffic. 

A  multi-user  vehicle  system  can 
be  described  as  a  user-operated  taxi 
in  which  automobiles,  electric  autos, 
electric  golf  carts,  bicycles  and 
motor  scooters,  for  example,  can  be 
used  to  transport  people  within  a 
specific  area.  The  type  of  system  to 
be  used  depends  on  the  number  and 
location  of  access  points  and  the 
types  of  trips  permitted;  there  may 
be  one  or  several  defined  terminals 
where  users  pick  up  and  drop  off 
vehicles  or  they  may  be  picked  up 
and  left  at  curbside  anywhere 
throughout  the  service  area  (called 
ubiquitous  access). 

This  project  included  analyses  of 
auto  restricted  zones  and  multi-user 
vehicles  plus  an  analysis  of  the 
multi-user  vehicle  system  operating 
within  an  auto  restricted  zone. 

The  following  tasks  have  been 
performed:  analysis  of  the  factors 
that  help  or  hinder  implementation 
and  operation  of  these  innovations; 
development  of  site  selection  crite- 
ria and  selection  of  five  potential 
demonstration  sites  for  auto  restrict- 
ed zones.  Initial  demonstration 
designs  are  currently  being  pre- 
pared for  Boston,  MA;  Burlington, 
VT;  Providence,  Rl;  Tucson,  AZ;  and 
Memphis,  TN.  In  the  early  part  of 
1977  a  subset  of  these  sites  will  be 
selected  for  implementation  fund- 
ing. 

The  multi-user  vehicle  system 
concept  was  not  found  to  be  feasible 
from  a  cost/benefit  and  operational 
standpoint  and  is,  therefore,  no 
longer  being  considered. 
Reports  from  this  project  are  not  yet 
available 

Urban  Goods  Movement 
Demonstration  Project  Design 

Project:  IL-06-0030 
Funding:  $257,000 
Schedule:  October  1974  - 
January  1977 

Contractor:  A.  T.  Kearney,  Inc. 

The  purpose  of  this  study  is  to 
identify  problems  inherent  in  urban 
goods  movement  and  to  formulate 
and  demonstrate  solutions  to  these 
problems.  The  study  has  defined  the 
urban  goods  movement  effect  on 
movement  of  people,  traffic  conges- 
tion, air  and  noise  pollution,  energy 
consumption,  and  land  use. 


The  following  tasks  have  been 
performed: 

1.  A  literature  search  was  conduct- 
ed. 

2.  An  impact  matrix  analysis  was 
developed  that  analyzed  the 
problems  of  urban  goods  move- 
ment (congestion,  air  and  noise 
pollution,  etc.)  on  affected 
groups  (commuters,  consumers, 
goods  haulers,  shippers  and 
receivers,  and  the  general  pub- 
lic). 

3.  A  distribution  analysis  was  con- 
ducted in  which  42  segments  of 
goods  or  service  movements 
were  identified.  Using  Bureau  of 
the  Census  and  other  sources, 
estimates  were  developed  of  the 
quantities  of  goods  distributed  to 
urbanized  areas. 

4.  Problem/opportunity  analyses 
were  made  for  urban  goods 
movement  effects  on  congestion, 
energy,  pollution,  and  land  use. 

5.  Potential  solutions  were  devel- 
oped and  rated  to  single  out  all 
short-term,  low-capital  intensive 
solutions  that  could  decrease  the 
impact  of  any  one  urban  goods 
movement  problem. 

Current  work  involves  application 
of  what  has  been  learned  to  the 
design  of  the  urban  goods  move- 
ment component  of  the  auto  restrict- 
ed zone  demonstrations.  These 
demonstrations  are  being  deve- 
loped under  Contract  VA-06-0042  at 


five  potential  sites:  Boston,  MA; 
Burlington,  VT;  Providence,  Rl; 
Tucson,  AZ,  and  Memphis,  TN. 
Reports  from  this  project  are  available 
from  UMTA's  Office  of  Service  and 
Methods  Demonstrations. 


Transit  Mall  Study 

Project:  DOT-TSC-0181 
Funding:  $111,000 
Schedule:  April  1976  -  July  1977 
Contractor:  Transportation  Systems 
Center,  Crain  &  Associates 

This  study  will  evaluate  the  feasi- 
bility and  cost-effectiveness  of  tran- 
sit malls,  based  on  experience  and 
plans  in  American  cities.  The  cities 
in  which  existing  or  planned  transit 
malls  will  be  studied  are  Madison, 
Wl;  Minneapolis,  MN;  Philadelphia, 
PA;  Portland,  OR;  Denver,  CO;  and  ! 
New  York  (Manhattan). 

Transit  malls  are  generally 
planned  as  part  of  a  scheme  of 
downtown  redevelopment,  often 
including  transit  improvements  fo- 
cusing on  the  mall,  auto  restrictions, 
and  parking  modifications.  Major 
issues  regarding  transit  malls  in- 
clude the  environmental,  aesthetic 
and  safety  problems  of  mixing 
transit  and  pedestrian  uses,  the  best 
physical  designs  for  transit  opera-  i 
tions,  the  effects  on  automobile 
traffic,  and  the  economic  impactson  \ 
businesses  located  on  or  near  the 
mall. 


PERT  (Personalized  Transit)  vehicles  in  Rochester,  New  York  provide  demand-responsive 
transit  service  that  is  integrated  with  the  community's  fixed-route  system. 


The  evaluation  will  relate  the  cost- 
effectiveness  of  the  projects  to 
explanatory  factors  in  order  to  give 
guidance  in  the  planning  and  design 
of  future  malls.  Results  will  be 
examined  against  the  following 
objectives  of  transit  malls:  improve 
transit  service;  increase  efficiency  of 
transit  operations;  encourage  transit 
ridership;  discourage  auto  use; 
reduce  conflicts  among  autos,  tran- 
sit, pedestrians,  and  trucks;  reduce 
pollution;  create  or  improve  an 
environment  for  pedestrian  and 
street  activity;  and  promote  eco- 
nomic growth  and  activity. 
Reports  from  this  project  are  not  yet 
available. 


Paratransit 

Coordinated  Paratransit  Service 
Demonstration  Project 

Project:  TN-06-0006 
Funding:  $997,959 
Schedule:  July  1975  -  June  1977 
Grantee:  City  of  Knoxville,  Tennes- 
see 

Evaluation:  Transportation  Systems 
Center  and  Multisystems,  Inc.  (Con- 
tractor) 

The  emphasis  of  conventional 
transit  systems  on  fixed-route, 
fixed-schedule  service  has  led  to  the 
underutilization  of  other  important 
transportation  resources  such  as 
taxis,  charter  buses,  limousine  serv- 
ices, carpools  and  vanpools— serv- 
ices that  fall  into  a  category  known 
as  paratransit. 

Specialized  transportation  serv- 
ices have  been  used  successfully  for 
years,  particularly  to  carry  people  to 
and  from  work.  However,  the  appli- 
cation of  these  services  has  been 
limited  because  they  were  not 
viewed  as  part  of  the  official  public 
transportation  system  and,  conse- 
quently, suffered  problems  of  or- 
ganization, regulation  and  financ- 
ing. 

This  project  seeks  to  eliminate  the 
barriers  that  have  impeded  the 
paratransit  service  development  by 
coordinating  a  wide  range  of  trans- 
portation modes  into  an  efficient, 
integrated  regional  network.  A 
transportation  broker  identifies  and 
matches  transportation  needs  with 
transportation  providers.  The  city 
also  works  with  employers  to  estab- 
lish subscription  bus  and  van  opera- 
tions. Vanpools,  using  vehicles 
leased  by  the  city,  have  been  formed 


by  several  local  firms.  Taxi  feeder 

service  is  being  coordinated  with  an 

express  transit  route. 

Reports  from  this  project  are  not  yet 

available. 

Paratransit  Service  Innovations 

Project:  DC-06-0120 
Funding:  $248,333 
Schedule:  July  1975  -  May  1977 
Grantee:  The  Urban  Institute 

The  objective  of  this  project  is  to 
assess  and  document  promising 
applications  of  paratransit  services 
such  as  dial-a-ride  using  shared- 
ride  taxis,  subscription  bus  or  com- 
muter van  services,  feeder  service  to 
line-haul  transit,  and  jitney  service. 
Since  considerable  uncertainty  ex- 
ists about  the  benefits  and  potential 
difficulties  of  implementing  these 
types  of  services,  they  are  unlikely  to 
be  considered  by  policy-makers, 
planners,  or  regulators  until  their 
potential  is  much  better  understood. 
Some  of  these  applications  are 
examined  through  detailed  case 
studies  of  existing  operations,  while 
other  applications  are  being  tested 
in  demonstration  projects. 

For  home-to-work  travel,  two 
comprehensive  reports  have  been 
prepared,  describing  current  expe- 
rience with  commuter  vanpools. 
Based  on  an  analysis  of  more  than 
30  operations,  these  documents 
describe  the  planning,  organization, 
and  operation  of  this  type  of  service 
and  present  detailed  guidelines  on 


how  to  set  up  and  administer  em- 
ployer-based programs. 

Reports  being  developed  on  in- 
novative services  provided  by  taxi 
and  limousine  operators  will  de- 
scribe and  illustrate  new  types  of 
services,  travel  markets,  and  imple- 
mentation issues.  Particular  atten- 
tion is  being  paid  to  existing  applica- 
tions of  shared-ride  taxicabs  for  low 
density  travel  in  small  towns  or 
suburban  areas  and  as  feeders  to 
conventional  transit. 

The  project  is  developing  experi- 
mental demonstrations  to  investi- 
gate the  effectiveness  of  integrating 
taxis  with  fixed-route  bus  service. 
One  experiment  recently  imple- 
mented in  St.  Bernard,  Louisiana, 
will  be  evaluated  as  part  of  this 
project.  In  this  evaluation,  service 
quality  will  be  monitored  and  rider- 
ship  response  to  the  feeder  service 
in  different  socioeconomic  sub- 
areas  will  be  examined. 
Reports  from  this  project  are  listed  in 
Appendix  I 

Integrated  Demand  Responsive, 
Fixed-route  Transit  Systems 

Project:  NY-06-0048 
Funding:  $2,598,200 
Schedule:  April  1975  -  June  1977 
Grantee:  Regional  Transit  Service, 
Inc.  (Rochester,  New  York) 
Contractor:  Massachusetts  Insti- 
tute of  Technology 
Evaluation:  Transportation  Sys- 
tems Center  and  SYSTAN,  Inc. 
(Contractor) 
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The  Rochester  Integrated  Transit 
Demonstration  (RITD)  is  a  compre- 
hensive project  to  demonstrate  the 
integrated  operation  of  fixed-route 
bus  service  with  demand  responsive 
and  other  "personalized"  bus  serv- 
ices to  provide  improved  transit 
service.  Significant  integration  inno- 
vations include  route  rationalization 
(i.e.,  providing  fixed  route  or  de- 
mand responsive  service  where  and 
when  each  is  most  effective  and 
efficient),  and  transfer  coordination 
between  demand  responsive  and 
fixed-route  services.  Special  prear- 
ranged services  are  available  for 
workers,  school  children,  elderly, 
and  handicapped  residents.  Com- 
puterized scheduling  and  dispatch- 
ing in  addition  to  digital  communi- 
cations equipment  are  being  tested 
to  determine  their  impact  on  service 
levels  and  productivities. 

PERT  (PERsonalized  Transit) 
service  in  the  Rochester  suburb  of 
Greece  predates  the  demonstration 
by  more  than  a  year  and  a  half.  PERT 
service  was  expanded  to  the  suburb 
of  Irondequoit,  April  1,  1976  with  a 
mixture  of  fixed  and  flexible  route 
bus  services.  PERT  service  in 
Greece  underwent  a  significant 
redesign  in  September,  1976.  The 
many-to-many  (m-m)  dial-a-bus 
zone  is  being  reduced  in  size  by 
substituting  a  route  deviation  serv- 
ice into  parts  of  the  former  m-m 
zone.  A  fixed  route  shuttle  service 
was  instituted  to  connect  high 
transit  demand  corridors  with  major 
retail  facilities  and  fixed  route 
transfer  points.  PERT  introduced  a 
zonal  fare  structure  in  both  Greece 
and  Irondequoit  to  coincide  with  the 
redesign  of  Greece  service. 

The  First  Year  Operating  Report 
will  be  available  in  early  1977,  in 
addition  to  an  Interim  Evaluation 
Report  on  PERT  services  in  Greece. 


Integrated  Taxi/Fixed-route  Transit 
System 

Project:  CT-06-0007-1 
Funding:  $610,000 
Schedule:  July  1976  -  July  1978 
Grantee:  Westport  Transit  District 
Evaluation:  Transportation  Sys- 
tems Center,  CACI,  Inc.  (Contrac- 
tor) 

This  project  is  designed  to  provide 
integrated  transit  service  to  the 
community  of  Westport,  Connecti- 
cut, an  upper  middle  class  suburb 


located  an  hour's  drive  north  of  New 
York  City.  The  current  demonstra- 
tion is  an  extension  of  Project 
CT-06-0007,  a  study  of  integrated 
taxi/fixed  route  transit  in  Westport. 

Public  transit  was  initially  estab- 
lished in  Westport  three  years  ago, 
after  the  community  instituted  a 
Westport  Transit  District  and  imple- 
mented a  series  of  fixed  route  loop 
buses  which  meet  at  a  timed  transfer 
point  near  the  center  of  town.  Since 
then,  the  Westport  residents  have 
heavily  patronized  the  service,  and 
demands  for  new  and  expanded 
services  prompted  this  demonstra- 
tion. 

The  major  features  of  the  project 
include  expanded  fixed  service, 
development  of  a  shared-ride  taxi 
service,  implementation  of  special 
advance-request  demand  respon- 
sive service  for  Westport's  handi- 
capped and  elderly,  limited  sub- 
scription service  for  special  markets, 
and  pursuit  of  a  vigorous  carpool 
and  vanpool  program  for  Westport 
automobile  commuters  and  for 
downtown  Westport  employees  as 
well.  Annual  passes  obtained  for 
fixed  route  service  entitle  pass- 
holders  to  discounts  on  other  trans- 
portation services  in  Westport. 


The  Westport  Transit  District  will  f 
act  as  the  broker  in  negotiating  and  f 
implementing  the  integrated  serv- 
ices. This  project  will  directly  impact  f 
SMD  goals  of  reducing  trip  time, 
increasing  transit  coverage,  and 
improving  productivity.  Expanded 
fixed-route  service  will  begin  in 
January  1977,  followed  by  shared-  ' 
ride  service   later.   Carpool  and 
vanpool  promotional  programs  are 
slated  to  begin  during  the  early  part  j 
of  1977. 

Reports  for  this  project  are  not  yet  ' 
available. 

Ride-sharing   Paratransit  Agency 
Study 

Project:  PA-06-0035 
Funding:  $63,060 

Schedule:  May   1976  -  February 
1977 

Grantee:  Carnegie-Mellon  Univer- 
sity 

Outside  the  more  central  areas  of 
the  many  major  cities  the  density  of 
trip  demand  is  not  sufficient  to 
operate  conventional  mass  transit 
systems  economically;  consequent- 
ly, nearly  all  trips  in  these  areas 
occur  by  private  auto.  For  many 


trips,  however,  it  appears  that  de- 
mand densities  are  high  enough  to 
support  paratransit  or  ride-sharing 
[  arrangements. 

This  project,  conducted  in  Pitts- 
burgh, Pennsylvania,  is  designed  to 
determine  the  feasibility  of  introduc- 
ing a  ride-sharing  agent  into  the 
local  institutional  structure  whose 
purpose  will  be  to  stimulate  the 
j  demand  and  supply  of  paratransit 
services  by  consolidating  trips  cur- 
rently made  via  private  auto.  The 
study  will  examine  the  institutional 
and  regulatory  framework  into 
which  a  ride-sharing  agency  is  to  be 
introduced,  design  the  specific 
function,  services  and  management 
structure  for  the  agency;  identify 
potential  providers  of  services  and 
outline  a  marketing  approach. 
Reports  from  this  project  are  not  yet 
available. 


Arlington,  Virginia  Shared-ride  Taxi 
Study 

Project:  VA-06-0032 
Funding:  $77,200 

Schedule:  December  1975  -  Janu- 
ary 1977 

Grantee:  County  of  Arlington,  Vir- 
ginia 

Subcontractor:  Henry  J.  Kaufman 
and  Associates 

One  method  of  providing  im- 
proved transportation  service,  par- 
ticularly in  low  density  areas,  is 
through  the  use  of  the  existing  taxi 
fleet.  Taxis  in  conventional  opera- 
tion provide  a  high  quality  but 
expensive  transportation  service. 
Funds  for  subsidizing  transportation 
are  limited.  Consequently,  an  ap- 
proach which  lowers  the  average 
taxi  fare  by  increasing  occupancy 
would  have  widespread  application 
since  it  does  not  require  significant 
public  funding.  Shared-ride  taxis  is 
one  such  theme. 

In  January  1 975,  Arlington  County 
permitted  the  operation  of  shared- 
ride  taxi  service  for  the  first  time. 
Although  the  service  was  advertised, 
few  riders  were  attracted.  Now 
under  this  project,  Arlington  County 
will  reexamine  the  market  for 
shared-ride  service,  completely 
redesign  the  zone/fare  structure  and 
management  of  the  service,  and 
develop  the  framework  for  an  adver- 
tising campaign. 

Reports  from  this  project  are  not  yet 
available. 


Nassau  County  Shared  Taxi 
Demonstration 

Project:  NY-06-0059 

Funding:  $347,000 

Schedule:  September  1976  -  April 

1978 

Grantee:  County  of  Nassau,  N.Y. 

The  project  is  designed  to  improve 
the  productivity  of  current  shared- 
ride  taxi  operation  in  two  sections  of 
Nassau  County,  New  York,  thus 
reducing  the  cost  per  passenger  trip. 
The  project  will  test  the  effective- 
ness of  using  incentive  contracts  to 
encourage  private  operators  to 
improve  service  and  productivity. 

Prior  analysis  has  indicated  that 
shared-ride  taxi  service  in  suburban 
Long  Island,  New  York,  could  be 
operated  profitably  at  fares  per 
passenger  trip  $1  less  than  is  cur- 
rently charged,  provided  productivi- 
ty is  increased.  The  project  will  take 
the  following  steps  in  order  to 
accomplish  the  required  productivi- 
ty gains: 

•  Improve  the  quality  and  capacity 
of  shared-taxi  service  through  the 
acquisition  of  new  vehicles. 

•  Reduce  fares  immediately  to  theo- 
retically attainable  levels,  with 
deficits  covered  by  project  funds 
and  measure  ridership  increase 
and  actual  productivity  gain. 

•  Tie  the  profit  margin  of  the  private 
operator  to  productivity  gains 
where  profit  per  passenger  will 
increase  as  overall  productivity  is 
raised. 

•  Provide  improved  dispatching  fa- 
cilities. 

•  Implement  an  intensive  promo- 
tional campaign. 

Four  types  of  service  will  be 
provided  during  the  project:  Sub- 
scription commuter  service  to  major 
employers,  feeder  service  to  com- 
muter rail  stations,  shared  taxi  serv- 
ice during  off-peak  periods  and  off- 
peak  subscription  service  for  small 
groups  such  as  senior  citizens  clubs. 
Arrangements  have  been  made  to 
subsidize  the  fares  of  the  elderly, 
handicapped  and  welfare  clients. 
Reports  from  this  project  are  not  yet 
available. 

Taxicab  Feeder  to  Bus  Service 

Project:  LA-06-0002 

Funding:  $325,350 

Schedule:  June  1976  -  June  1978 

Grantee:  St.  Bernard  (La.)  Parish 

Planning  Commission 

Evaluation:  Urban  Institute 


The  objective  of  this  demonstra- 
tion is  to  investigate  the  extent  to 
which  public  transportation  cover- 
age in  a  suburban  area  can  be 
increased  efficiently  by  using 
shared-ride  taxicabs  to  provide 
feeder  service  to  line-haul  bus 
transit  and  to  commuter  subscrip- 
tion bus  service.  To  minimize  pas- 
senger wait  time  the  feeder  service  is 
coordinated  with  the  bus  schedules 
and  convenient  transfer  mecha- 
nisms such  as  joint  fares  and  shel- 
tered bus  stops  are  provided.  The 
project  is  located  in  St.  Bernard 
Parish  (population  about  60,000),  a 
suburban  area  adjoining  the  City  of 
New  Orleans  on  the  east. 

A  prototype  taxi  feeder  service  has 
been  privately  operated  in  a  portion 
of  the  project  area  since  1974.  The 
service  will  be  expanded  under  the 
demonstration  project  to  cover  the 
remaining  areas  along  the  two 
parallel  bus  routes  that  extend  from 
New  Orleans.  During  the  first  year  of 
the  project,  the  existing  bus  service 
with  two  vehicles  on  one  route  and 
one  bus  on  the  other  route  will  be 
improved  by  adding  two  new  buses 
and  four  passenger  shelters,  and  the 
existing  21 -vehicle  taxi  fleet  will  be 
expanded  by  as  many  as  nine  seven- 
passenger  vehicles.  A  joint  fare 
structure  will  be  based  upon  the 
distance-related  bus  fares  (ranging 
from  25$  to  $1.50)  with  a  25<P 
premium  for  the  taxi  transfer  in  the 
off-peak  and  a  35<P  charge  during 
peak  hours.  During  the  second  year, 
a  subscription  taxi-bus  service  for 
New  Orleans  commuters  will  be 
introduced.  For  a  fare  of  $10  per 
week,  taxis  will  pick  up  regular  users 
at  specified  times  and  deliver  them 
to  a  bus  for  a  direct  trip  downtown. 

The  evaluation  of  this  project  will 
measure  the  level  of  service  and  the 
costs  of  the  integrated  services  and 
compare  them  to  other  systems  that 
could  be  implemented  such  as 
expanded  fixed  route  service  or  dial- 
a-ride  bus  services.  The  economic 
impact  on  the  bus  and  taxi  opera- 
tions will  be  determined,  including 
whether  the  bus  system  is  able  to 
increase  productivity  or  reduce 
costs  because  of  the  taxicab  feed- 
ers, and  whether  regular  taxicab 
revenue  or  operating  costs  are 
affected  by  the  transfer  service.  The 
operational  procedures  that  are 
developed  for  efficient  coordination 
between  the  two  systems  will  also  be 
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investigated  and  documented. 
Reports  from  this  project  are  not  yet 
available. 

Feasibility  Study  of  Multiple  Trip 
Subscription  Bus  Service 

Project:  CA-06-0084 
Funding:  $75,675 

Schedule:  March  1976  -  October 
1976 

Contractor:  The  Aerospace  Corpo- 
ration 

The  objective  of  this  project  is  to 
determine  the  feasibility  of  imple- 
menting short-haul  subscription  bus 
service,  coordinated  with  a  program 
of  staggered  work  hours  in  an 
employment  center.  Past  uses  of 
subscription  bus  service  have  ne- 
cessitated a  relatively  long  trip 
distance  in  order  to  economically 
utilize  the  driver  and  vehicle  while 
charging  a  reasonable  fare.  For 
short  trips,  passengers  pay  a  rela- 
tively high  price  for  less  perceived 
benefits.  However,  by  establishing  a 
coordinated  staggered  work  hours 
program  among  several  employers, 
a  subscription-bus  service  could 
provide  two  or  more  trips  per  vehicle 
per  peak  period,  thus  greatly  im- 
proving productivity. 

This  project  encompasses  the 
development  of  a  service  concept 
for  a  major  employment  center  with 
staggered  work  hours  and  the  appli- 
cation of  this  concept  to  the  El 
Segundo,  California  Employment 
Center.  The  impact  of  subscription 
bus  service  coordinated  with  stag- 
gered work  hours  will  be  projected 
for  employers,  employees  and  com- 
peting modes  of  commuter  travel.  In 
addition,  the  possibility  of  expan- 
sion of  the  concept  to  a  wider  area  is 
being  studied. 

Evidence  from  this  study  indicates 
that  a  multiple-trip  subscription  bus 
service  is  a  feasible  concept.  As  a 
consequence,  the  design  of  a  full 
scale  demonstration  in  the  Los 
Angeles  area  is  currently  being 
developed. 

The  final  report  is  available  from  UMTA 's 
Office  of  Transportation  Management 
and  Demonstrations. 


Vanpool  Demonstration  Program 

Project:  VA-06-0033 

Funding:  $490,000 

Schedule:  September  1976- August 

1978 

Grantee:  Tidewater  Transportation 
Commission 


Traditional  fixed-route,  fixed- 
schedule  mass  transportation  pro- 
vides the  bulk  of  public  transporta- 
tion service  in  most  urban  areas. 
However,  in  areas  where  population 
densities  are  not  sufficient  to  sup- 
port fixed-route,  fixed-schedule 
service,  adequate  alternative  trans- 
portation is  not  often  provided.  A 
potential  means  of  providing  cover- 
age to  these  areas  is  through  sub- 
scription van  service.  This  type  of 
service  has  been  successfully  imple- 
mented in  the  past,  particularly 
through  employer-sponsored  pro- 
grams but  these  programs  have 
been  limited,  lacking  organization, 
regulation  and  financing. 

This  project  is  designed  to  over- 
come these  problems  by  providing  a 
publicly  operated,  self-financed 
(after  initial  start-up  costs)  subscrip- 
tion van  program  which  comple- 
ments and  is  integrated  into  existing 
transit  services.  The  Tidewater 
Transportation  Commission  of  Nor- 
folk, Virginia,  working  in  conjunc- 
tion with  the  U.S.  Navy,  will  adminis- 
ter a  subscription  van  program 
which  will  transport  commuters  to 
the  area's  naval  facilities. 

At  present,  the  only  transit  serv- 
ice to  the  naval  base  is  provided  by 
small  private  operators,  generally 
using  old  school  or  intercity  buses 
driven  by  an  employee  of  the  naval 
facility.  Consequently,  most  travel  is 
made  by  auto.  The  subscription 
service  is  not  intended  to  compete 
with  the  existing  services,  but  will 
complement  them  with  the  objective 
of  shifting  auto  drivers  into  multiple 
occupant  vehicles.  Support  to  the 
private  operators  will  be  provided  by 
the  formation  of  an  association 
which  will  endeavor  to  provide  them 
with  reduced  cost  equipment,  parts, 
gasoline  and  insurance. 

Reports  from  this  project  are  not  yet 
available. 


Service  for  Special  User 
Groups 

Community-Based  Transit  System 

Project:  OH-06-0022 

Funding:  $655,000 

Schedule:  July  1974  -  December 

1977 

Grantee:  City  of  Xenia,  Ohio 
Evaluation:  Transportation  Sys- 
tems Center,  Multisystems,  Inc. 


A  small  city  transit  demonstration 
was  established  as  an  integral  part  of 
a  community  redevelopment  pro- 
gram following  the  April  3,  1974 
tornado  disaster.  The  project  pro- 
vides an  example  of  how  a  typical 
Midwestern  city  of  the  20,000  to 
50,000  population  range  can  provide 
responsive  transit  service  for  the 
entire  community. 

Shortly  after  the  tornado,  UMTA 
Service  and  Methods  Demonstra- 
tion funding  plus  a  capital  grant 
allowed  the  city  to  establish  a  transit 
department,  purchase  vehicles  and 
operate  a  fixed  route  service  known 
as  the  X-line.  In  July  1975,  the  city  of 
Xenia  received  an  UMTA  demon- 
stration grant  to  supplement  fixed 
route  transit  service  with  paratransit 
services;  Sunday  and  holiday  de- 
mand-responsive service  has  been 
operating  since  that  time.  However, 
other  paratransit  services  did  not 
begin  until  January  1976,  when 
jitney  service  replaced  the  fixed 
route  service. 

The  fixed  route  service  proved  to 
be  very  popular  in  carrying  some 
1 ,000  riders  daily.  The  City  Commis- 
sioners, however,  believed  that  the 
already  strained  city  budget  could 
not  cover  the  cost  of  the  system. 

On  March  1,  1976,  the  Xenia  Taxi 
Company  began  operating  the  jitney 
service  under  contract  to  the  city; 
full  demand  responsive  service  was 
substituted  for  the  jitney  service  two 
months  later.  New  taxi  vehicles  were 
introduced  in  July  1976  and  the 
complete  package  of  paratransit 
services,  including  the  new  fare 
schedule,  will  be  implemented  by 
January  1977. 

The  prime  objective  of  the  para- 
transit phase  of  the  demonstration  is 
to  develop  a  system  which  provides 
good  transportation  service  to  the 
community  with  a  minimum  subsidy 
level.  The  introduction  of  higher 
fares  and  the  confusion  stemming 
from  a  number  of  intermediate  serv- 
ice changes  caused  a  severe  drop  in 
ridership,  but  with  the  stabilization 
of  operations,  patronage  has  begun 
to  increase  again.  The  new  services 
are  a  financial  improvement  as 
evidenced  by  the  current  monthly 
deficit  which  has  fallen  to  one-half 
that  of  the  former  fixed  route  serv- 
ice. 

Reports  from  this  project  are  not  yet 
available. 
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Coordinated  Services  for  the  Handi- 
capped, New  York  City 

Project:  IT-06-0154 
Funding:  $109,340 
Schedule:  October  1976  -  October 
j  1977 

Grantee:  Tri-State  Regional  Plan- 
ning Commission;  City  Planning 
Commission,  New  York  City 

This  project  is  intended  to  develop 
a  working  model  for  meeting  the 
transportation  needs  of  the  handi- 
|    capped  in  a  major  metropolitan  area, 
j    New  York  City,  with  a  complex  array 
of  existing  transit  providers,  funding 
|    mechanisms,  and  institutional  con- 
!    siderations.  The  planning  study  will 
include  the  following  tasks: 

•  Selection  of  the  Target  Service 
Area  -  There  will  be  an  identifica- 
tion and  analysis  of  agencies 
serving  the  handicapped,  an  in- 
ventory of  the  handicapped  popu- 
lation and  an  assessment  of  their 
transportation  needs. 

•  Development  of  a  Taxi  and  Livery 
Cooperative  -  In  response  to  an 
evaluation  of  the  taxi  and  livery 
services  in  the  target  area,  a  co- 
operative or  consortium  arrange- 
ment will  be  formed  if  it  is  found 
institutionally  possible. 

•  Analysis  of  Dispatch  Systems  - 
Requirements  of  the  system  will  be 
determined  and  related  to  the 
kinds  of  dispatching  technology 
available  within  a  reasonable  cost 
framework. 

•  Evaluation  of  Taxis  and  Vans  for 
the  Handicapped  -  Existing  equip- 
ment alternatives  will  be  assessed 
and  a  specification  fortaxi  and  van 
procurement  will  be  developed. 

•  Assessment  of  Agency  Commit- 
ment -  Legislation,  policies,  and 
operational  precedents  that  serve 
as  obstacles  to  pooling  of  funds 

j       and  sharing  of  vehicles  or  staff  will 
be  examined. 
Reports  from  this  project  are  not  yet 
available. 


Large  City  Demonstration  Planning 
for  the  Mobility  Limited 

Project:  IL-06-0033 
Funding:  $60,765 

Schedule:  July  1975  -  November 
1976 

Grantee:  City  of  Chicago  Depart- 
ment of  Public  Works 

The  purpose  of  this  program  is  to 
determine  an  effective  means  of 


A  number  of  communities,  including  Cran- 
ston, Rhode  Island,  have  implemented  dem- 
onstration projects  of  demand-responsive 
transit  service  for  elderly  and  handicapped 
persons. 


transporting  mobility-limited  per- 
sons in  a  large  urban  area.  A  detailed 
implementation  plan  has  been  de- 
veloped, with  cost  projections,  for 
a  pilot  demonstration  of  convenient 
barrier-free  transportation  for  the 
elderly  and  handicapped.  The  plan- 
ning includes  an  inventory  analysis 
of  data  required  to  determine  the 
travel  needs  of  the  mobility-limited 
and  the  most  effective  approach  for 
meeting  those  needs  in  one  geo- 
graphic sector  of  Chicago. 

This  planning  phase  of  the  project 
defines  the  specific  boundaries  of 
the  sector  to  be  served  in  a  demon- 
stration phase  and  includes  the 
plans,  specifications,  procedures 
and  criteria  for  operating  the  special 
transportation  service.  The  next 
phase  involves  a  demonstration  of 
the  proposed  service  plan. 
Reports  from  this  project  are  not  yet 
available. 

Special  Elderly  and  Handicapped 
Services  for  a  Medium-sized  City 

Project:  OR-06-0004 
Funding:  $916,768 
Schedule:  June  1975  -  June  1978 
Grantee:  Tri-County  Metropolitan 
Transportation  District  of  Oregon 
Evaluation:  Transportation  Sys- 
tems Center,  Crain  and  Associates 
(Contractor) 

This  project  is  a  demonstration  of 
a  comprehensive  transit  company 
operated,  demand-responsive,  spe- 


cial transportation  system  in  an 
urban  area  of  400,000  population. 
The  project  is  designed  to  provide  a 
basic  level  of  service  to  the  elderly 
and  handicapped  population  of  the 
city  of  Portland  through  the  close 
coordination  of  the  special  demon- 
stration transportation  service  with 
the  regular  transit  system. 

The  project  also  will  coordinate 
transit  agency  special  services  with 
social  service  agency  special  trans- 
portation as  well  as  services  offered 
by  the  taxi  industry.  A  credit  card 
fare  collection  and  computerized 
billing  system  will  be  tested  as  a 
means  of  demonstrating  low  cost 
transportation  where  part  of  the  cost 
per  trip  is  billed  to  social  service 
agencies.  This  demonstration  will 
then  test  the  cost  effectiveness  of 
the  third  party  billing  concept  and 
the  feasibility  of  a  public  transit 
operator  providing  special  transpor- 
tation services  in  coordination  with 
the  needs  of  social  service  agencies. 

An  extensive  "before"  survey  of 
the  general  population  has  deter- 
mined the  incidence  of  transporta- 
tion handicapped,  their  travel  prob- 
lems and  mobility  requirements. 
This  has  been  used  in  designing  the 
service  and  will  be  published  for  use 
by  planners  in  other  cities.  The 
operational  phase  of  the  demonstra- 
tion will  begin  in  December  1976. 

The  special  report  on  the  nature 
and  incidence  of  the  transportation 
handicapped  will  be  available  from 
the  Transportation  Systems  Center. 


User  Subsidy  Demonstration  for  the 
Elderly  and  Handicapped 

Project:  AL-06-0003 
Funding:  $465,449 
Schedule:  July  1976  -  June  1978 
Grantee:  City  of  Montgomery,  Ala- 
bama 

Evaluation:  Transportation  Sys- 
tems Center 

The  primary  objective  of  this 
demonstration  is  to  test  the  effec- 
tiveness and  viability  of  a  user 
subsidy  to  improve  the  mobility  of 
elderly  and  handicapped  persons.  In 
this  project,  the  user  subsidy  mech- 
anism is  an  identification  card  that 
will  enable  eligible  persons  to  obtain 
public  transportation  (bus  or  taxi) 
services  at  half  fare.  The  sub- 
objectives  are  to  examine  the  quality 
of  service  provided  to  the  elderly  and 
handicapped  and  to  assess  how 
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efficiently  the  various  public  trans- 
portation alternatives  are  used. 

The  project  service  area  is  within 
the  City  of  Montgomery,  Alabama, 
which  is  about  50  square  miles  and 
has  a  1970  population  of  133,471 
persons.  Approximately  21,000  of 
those  persons  are  eligible  for  the 
user  subsidy.  The  area  is  served  by  a 
municipally  owned  bus  system  with 
22  buses  operating  on  16  routes. 
There  are  four  large  taxi  companies 
(with  21  to  24  vehicles  each)  and 
several  smaller  operators. 

In  order  to  achieve  the  objectives, 
this  project  consists  of  a  three  phase 
program.  In  Phase  I,  data  collection 
activities  will  be  conducted  to  estab- 
lish a  reference  point  with  regard  to 
the  existing  travel  patterns  of  the 
elderly  and  handicapped. 

Phase  II  will  start  with  an  intensive 
advertising  and  promotional  effort 
designed  to  encourage  all  citizens 
65  years  of  age  and  older  and  all 
handicapped  persons  to  register  for 
an  identification  card  that  will  allow 
them  to  obtain  the  discount  fares. 
Marketing  the  available  bus  service 
will  be  an  important  part  of  registra- 
tion. Phase  III,  coinciding  with 
Phase  II,  will  consist  of  the  opera- 
tional activities  of  the  user  subsidy 
scheme.  When  used  for  bus  service, 
the  identification  card  will  allow  the 
user  to  pay  half-fare  (current  fare  is 
30$)  with  no  restrictions  on  how 
many  bus  trips  can  be  made.  If  used 
for  taxi  service,  the  identification 
card  will  entitle  the  user  to  purchase 
up  to  $20  worth  of  shared-ride  taxi 
trips  each  month  by  paying  half  of 
the  total  fare  (currently  about  $1 .65). 
It  is  anticipated  that  the  project  will 
stimulate  increased  ridership  by  the 
elderly  and  handicapped  of  both  the 
bus  and  taxi  systems. 
Reports  from  this  project  are  not  yet 
available. 


Expansion  of  a  Transit  System  for 
the  Elderly  and  Handicapped 

Project:  CT-06-0003 

Funding:  $1,187,250 

Schedule:  June  1971  -  July  1977 

Grantee:  Valley    Transit  District 

(Connecticut) 

Contractor:  RRC  International,  Inc. 

This  project  addresses  the  Serv- 
ice and  Methods  program  objective 
of  improving  transit  service  for  the 
handicapped  and  elderly;  it  also 
serves  to  increase  the  coverage  of 


general  transit  service,  in  terms  of 
geographical  area,  and  types  of 
service  available,  and  the  population 
groups  using  the  system.  An  addi- 
tional objective  is  to  provide  public 
transit  service  which  can  effectively 
meet  the  transportation  needs  of 
health  and  social  service  agencies. 

The  first  phase  of  this  project 
developed  a  specialized  transporta- 
tion system  using  six  specially 
equipped  vehicles  to  serve  the 
transportation  needs  of  health  and 
social  service  agency  clients  in  the 
lower  Naugatuck  Valley  in  Connec- 
ticut. This  phase  included  develop- 
ment of  barrier-free  vehicles  for  the 
elderly  and  handicapped,  flexible 
service  modes,  including  demand- 
responsive  and  agency  contact;  and 
a  deferred-payment  credit  card  fare 
collection  system. 

Assisted  by  an  UMTA  capital  grant 
for  eight  additional  vehicles,  Phase 
II  has  enabled  the  concepts  deve- 
loped for  the  limited  system  to  be 
applied  and  tested  in  a  full  public 
system.  Primary  demonstration  ele- 
ments have  included  integration  of  a 
coin/credit  card  fare  collection 
system,  development  and  applica- 
tion of  new  combinations  of  three 
service  modes  to  a  wide  clientele 
and  a  revised  fare  structure.  In 
November,  1975,  the  fixed  route 
service  in  and  between  four  towns 
(Seymour,  Derby,  Ansonia,  Shelton) 
was  begun.  Contract,  demand  and 
subscription  services  have  con- 
tinued without  interruption  and  have 
been  expanded  as  equipment  was 
acquired.  Weekly  ridership  is  near 
3,000  trips  and  productivity  aver- 
ages nearly  six  passengers  per  vehi- 
cle-hour over  all  services. 
The  Phase  I  report  is  available  from 
UMTA's  Office  of  Transportation  Man- 
agement and  Demonstrations. 


Albuquerque  Integrated  Elderly  and 
Handicapped  Service 

Project:  NM -06-0002 

Funding:  $584,884 

Schedule:  July  1976  -  July  1979 

Grantee:  City  of  Albuquerque,  New 

Mexico 

Evaluation:  Transportation  Systems 
Center 

The  project  is  designed  to  demon- 
strate the  coordination  of  public  and 
private  transportation  operations  in 
order  to  provide  special  transporta- 
tion for  the  handicapped  and  elder- 


ly. Service  will  consist  of  a  combina- 
tion  of  specially  equipped  vans  | 
operated  by  the  City  and  augmented 
with  services  provided  by  the  local 
taxi  operator. 

The  City  will  operate  vans  on  a 
variable  fixed   route  and  route- 
deviation  basis,  concentrating  on 
subscription  and  group  rides.  Taxi 
operators  will  be  involved  by  a  user  I 
side  subsidy  arrangement  under 
which  the  City  will  partially  subsi-  | 
dize  the  fares  of  elderly  and  handi- 
capped persons  using  shared  ride  ! 
taxi  service.  Taxis  would  cover  areas 
not  reached  or  not  convenient  for 
the  van  service. 

The  project  is  currently  in  the 
implementation  planning  phase. 
Reports  from  this  project  are  not  yet 
available. 


Community  Broker  Transportation 
Service  for  the  Elderly 

Project:  CA-06-0002 

Funding:  $152,675  (UMTA  &  HUD) 

Schedule:  July  1975  -  December 

1976 

Grantee:  Stanford  University  De- 
partment of  Engineering  -  Economic 
Systems 

Evaluation:  Transportation  Systems 
Center,  Crain  Associates  (Contrac- 
tor) 

The  Community  Services  Cooper- 
ative (CSC)  in  Mountain  View, 
California  is  an  agency  established 
by  the  grantee  to  demonstrate  a 
version  of  the  "community  broker" 
concept  in  which  a  broker  aggre- 
gates elderly  (and  handicapped) 
travel  demand  on  a  pre-scheduled, 
shared-ride  basis.  Transportation  is 
provided  in  either  standard  sedans 
or  an  1 1  -passenger  van.  Both  sedan 
and  van  service  is  provided  by  the 
taxi  operator. 

It  is  expected  that  this  concept  can 
lower  the  cost  of  door-to-door  taxi 
service  and,  at  the  same  time,  be 
economically  self-sufficient  from 
generated  fares.  Trips  are  organized 
to  such  destinations  as  churches, 
shopping  centers  and  medical  cen- 
ters for  residents  of  two  apartment 
complexes  for  the  elderly  and  the 
adjacent  community.  Many  of  the 
clients  served  have  limited  incomes 
and  need  to  economize  wherever 
possible.  This  service  is  intended  to 
permit  them  to  better  use  communi- 
ty human  services  and  still  be  able  to 
afford  necessary  trips  to  shopping 
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and  medical  appointments.  The 
viability  and  cost  of  brokering  small 
group  taxi  rides  is  being  examined 
and  compared  with  the  cost  of 
alternative  transportation  options. 

Interim  results  indicate  that  cli- 
ents are  satisfied  with  the  depend- 
ability and  convenience  of  the  serv- 
ice. About  55  percent  of  the  total 
market  have  participated;  the  aver- 

!    age  number  of  passengers  pertrip  is 

I    5.5,  and  clients  average  6.5  project 

I    trips  per  month. 

Reports  from  this  project  are  not  yet 

I  available. 

1 

!  Research  on  the  Transportation 
Problems  of  the  Transportation 
Handicapped 

Project:  NY-06-0054 
Funding:  $997,310 
'    Schedule:  April  1976  -  April  1977 
Contractor:  Grey  Advertising  Co. 
!    Subcontractors:  Chase,  Rosen  and 
I    Wallace;  Smith  and  Locke  Asso- 
ciates 

The  overall  objective  of  this  re- 
search is  to  determine  the  travel 
requirements  of  various  classifica- 
tions of  handicapped  people  and  to 
develop  viable  transportation  serv- 
|  ice  alternatives  using  all  modes  that 
can  satisfy  such  requirements  cost 
effectively.  The  central  issue  to  be 
addressed  is  the  cost/benefit  trade- 
off between  developing  the  needed 
transportation  service  by  modifying 
existing  and  new  transportation 
systems  to  make  them  accessible  to 
the  handicapped,  (including  the 
mentally  retarded)  and  instituting 
specialized  transportation  services 
for  the  handicapped  (including  the 
mentally  retarded)  market.  - 

The  project  will  develop  classifi- 
cations of  the  transportation  handi- 
capped and  identify  the  number, 
location,  demographic  characteris- 
j     tics,  travel   patterns,   and  travel 
requirements  of  all  classifications.  A 
cost/benefit  analysis  will  be  con- 
ducted to  evaluate  alternative  ap- 
proaches for  meeting  the  transpor- 
tation  needs   identified.  Demon- 
strations will  be  designed  in  typ- 
ical urban  environments  to  imple- 
ment or  test  proposed  solutions. 
Minimum  standards  and  guidelines 
I     will  be  developed  for  the  recom- 
|     mended   alternative   service  and 
i     equipment  improvements,  and  a 
manual  for  urban  transportation 
planning    for   the  transportation 
handicapped  will  be  produced.  A 


suggested  national  program,  includ- 
ing its  cost,  for  improving  the 
mobility  of  the  transportation  handi- 
capped will  be  described.  Finally,  a 
selected  number  of  operating  transit 
systems  using  Section  5  UMTA 
grants  will  be  investigated  to  deter- 
mine principal  issues  in  the  off-peak, 
half-fare  program  for  the  elderly  and 
handicapped,  and  a  study  to  assess 
the  impact  of  this  program  will  be 
designed. 

The  project  covers  the  broadest 
range  of  transportation  modes, 
including  urban  mass  transporta- 
tion, air  travel,  inter-urban  bus  and 
rail,  private  auto  and  taxi.  The 
research  will  focus  on  travel  within 
urban  areas  but  also  will  extend  to 
travel  between  urban  areas;  travel 
within  rural  areas  will  not  be  cov- 
ered. Demonstrations  of  service  or 
equipment  improvements  designed 
or  recommended  will  not  be  imple- 
mented as  part  of  this  project. 
Reports  from  this  project  are  not  yet 
available 


Transit  for  the  Physically  Handi- 
capped 

Project:  LA-06-0111 

Funding:  $171,050 

Schedule:  June  1971  -  December 

1975 

Grantee:  City  of  Baton  Rouge,  Par- 
ish of  East  Baton  Rouge  (Louisiana) 
Evaluation:  Transportation  Sys- 
tems Center,  CACI,  Inc.  (Contrac- 
tor) 

The  Special  Transportation  Serv- 
ice (STS)  of  Baton  Rouge,  Louisiana 
is  a  demonstration  project  that  has 
provided  free  transportation  to  the 
elderly  and  handicapped.  This  pro- 
ject demonstrates  a  method  of 
transporting  the  aged  and  disabled 
by  means  of  a  specially  designed 
system,  separate  from  conventional 
public  transit.  The  service  is  de- 
mand-scheduled and  is  operated  in 
conjunction  with  Baton  Rouge's 
existing  public  transportation  oper- 
ation, the  Capital  Transportation 
Corporation. 

Within  the  service  area,  88.2 
square  miles  within  the  Parish  of 
East  Baton  Rouge,  six  radio- 
equipped  12-passenger  vans  (four 
with  wheelchair  lifts)  provide  door- 
to-door  service  for  riders  who  make 
appointments  one  day  in  advance. 
Service  was  designed  primarily  to 
meet  medical  trip  needs  with  some 
other  social  service  trips  provided. 


More  than  3,000  riders  per  month 
have  been  served,  including  12  to  15 
wheelchair  passengers  per  day. 
Although  UMTA  funding  ended  in 
December  1975,  STS  operations 
have  been  continuing  under  HEW 
funding. 

It  appears  that  the  STS  service  has 
provided  its  elderly  and  disabled 
riders  with  a  greater  sense  of  inde- 
pendence, increased  mobility,  and  a 
more  accessible  vehicle.  A  signifi- 
cant accomplishment  of  this  project 
has  been  the  large  percentage  of 
wheelchair  clients  carried  (13  per- 
cent) compared  with  other  similar 
services  (typically  0-3  percent). 
The  final  project  report  will  be  available 
from  TSC  and  UMTA  Office  of  Transpor- 
tation Management  and  Demonstra- 
tions. 


A  Neighborhood  Transportation 
System  for  the  Elderly 

Project:  OH-06-0018 
Funding:  $450,000  UMTA;  $250,000 
Department  of  Health,  Education 
and  Welfare 

Schedule:  June  1973  -  March  1976 
Grantee:  City  of  Cleveland,  Ohio 
Evaluation:  Transportation  Sys- 
tems Center,  Case  Western  Reserve 
University,  DAVE  Systems,  Inc.,  and 
Grain  &  Associates 

The  concepts  established  in  this 
project  demonstrate  another  tech- 
nique forachieving  increased  mobil- 
ity and  access  to  services  for  the 
aged  population.  A  flexible  routed 
transportation  system  serves  the 
basic  transportation  needs  of  the 
elderly  as  part  of  a  total  neighbor- 
hood service  for  the  aged.  The 
project  concept  was  developed  to: 

1)  Ascertain  the  economic  and 
institutional  feasibility  of  a  gener- 
al public  transit  system  (Cleve- 
land Transit  System)  providing 
specialized  vehicles  and  serv- 
ices for  the  elderly  as  part  of  its 
everyday  operations. 

2)  Examine  the  benefits  of  a  coordi- 
nated neighborhood  transporta- 
tion approach  in  achieving  the 
objectives  of  existing  and  future 
health  and  social  programs  de- 
signed to  serve  the  elderly. 

3)  Determine  the  economic  and 
social  impact  of  a  system  that 
increases  the  mobility  potential 
of  a  major  segment  of  the  transit- 
dependent  population  in  a  large 
city. 
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The  Neighborhood  Elderly  Transportation  Project  in  Cleveland  provides  demand-responsive 
transit  service  in  three  areas  with  heavy  concentrations  of  elderly  persons. 


The  demonstration  area  is  com- 
posed of  three  distinct  high  density, 
low  income  areas  covering  7.6 
square  miles  and  containing  a  high 
percent  of  elderly  persons.  Door-to- 
door  demand-responsive  service 
has  been  provided  within  each  of 
these  areas  to  all  persons  60  years  of 
age  and  over.  This  project  has  been 
transporting  about  11,000  elderly 
persons  per  month. 

Surveys  suggest  that  the  mobility 
of  users  has  been  increased  and  that 
they  have  been  able  to  make  more 
trips  to  more  desirable  destinations 
at  less  cost  to  them.  System  operat- 
ing costs  are  now  being  cut  by 
reducing  the  hours  of  operation  and 
requiring  24-hour  advance  reserva- 
tions. Moreover,  a  new  labor  agree- 
ment allowing  a  new  driver  classifi- 
cation at  a  reduced  rate  for  this 
special  service  will  further  cut  costs. 
The  transit  service  is  being  con- 
tinued beyond  the  demonstration 
period  by  the  Cleveland  Regional 
Transit  Authority  with  these  modifi- 
cations as  well  as  contracting  a 
portion  of  the  service  to  local  taxi 
operators. 

A  final  report  for  this  project  is  currently 
in  production. 


Demand-Responsive  Public  Trans- 
portation for  Handicapped  and  El- 
derly 

Project:  NY-06-0041 

Funding:  $333,000 

Schedule:  May  1973  -  October  1975 


Grantee:  Central  New  York  Region- 
al Transportation  Authority  (Syra- 
cuse) 

Evaluation:  Transportation  Sys- 
tems Center,  SYSTAN,  Inc.  (Con- 
tractor) 

This  project  designed  and  imple- 
mented a  demand-activated  trans- 
portation system  using  four  special- 
ly equipped  vehicles  to  serve  the 
special  transportation  needs  of  the 
eldelry  and  disabled  in  Syracuse  and 
Onondaga  County.  The  project 
determined  the  latent  travel  demand 
of  some  85,000  elderly  and  disabled 
residents,  many  of  whom  were 
completely  transit-dependent,  when 
they  were  provided  a  well  publicized 
high  level  of  service  geared  to  their 
special  needs.  This  service  permit- 
ted the  accommodation  of  regularly 
scheduled  work  trips  as  well  as 
school,  medical  and  social  trips  on  a 
seven  day  per  week  basis  through- 
out the  urbanized  area. 

Sponsored  by  the  local  transit 
authority,  the  project  involved  close 
coordination  of  service  among 
suppliers,  customer  and  destination 
activity.  Project  activity  included  an 
analysis  and  evaluation  of  social  and 
economic  benefits  to  the  user  as  well 
as  the  feasibility,  cost  effectiveness 
and  latent  demand  for  such  a  serv- 
ice if  it  were  available  io  an  entire 
medium  size  urban  area.  The  project 
established  a  monthly  ridership  of 
5,000  persons.  Productivity  gains 
achieved  during  the  project  resulted 
in  a  25  percent  reduction  in  cost  per 


trip.  This  service  is  being  continued 
by  CYNRTA. 

A  final  project  report  will  be  available 
from  TSC  and  UMTA  Office  of  Trans- 
portation Management  and  Demonstra- 
tions. 


Pricing  Policy 

Transit  Fare  and  Service  Innova- 
tions 

Project:  DC-06-0120,  DC-52-0002 
Funding:  $310,325 
Schedule:  July  1975  -  May  1977 
Grantee:  The  Urban  Institute 

This  project  is  designed  to  identify 
the  effects  of  various  transit  system 
characteristics  on  ridership,  and 
investigate  the  importance  of  other 
transportation  options  and  of  demo- 
graphic and  socio-economic  char- 
acteristics of  the  population  to  be 
served.  Assessment  of  the  relative 
sensitivity  of  ridership  to  enhanced 
vehicle  speeds,  shortened  head- 
ways, expanded  service  hours,  in- 
creased seating  capacity,  greater 
marketing  and  promotion,  lowered 
fares,  and  investigation  of  incremen- 
tal costs  associated  with  making 
each  of  these  changes,  will  permit  an 
assessment  of  relative  cost- 
effectiveness  of  various  transit 
agency  policy  options  for  increasing 
patronage. 

In  response  to  Title  II  of  the 
National  Mass  Transportation  As- 
sistance Act  of  1974,  this  project  is 
designing  a  research  and  demon- 
stration program  to  investigate  the 
impacts  of  fare-free  transit  service. 
This  program  will  address  the  de- 
tailed methodological  and  manage- 
ment issues  associated  with  mount- 
ing  a  coordinated  set  of 
experimental  demonstrations.  The 
project  will  also  develop  one  or  two 
transit  fare  prepayment  demonstra- 
tion projects  to  examine  the  effects 
of  this  type  of  fare  policy. 

This  project  has  prepared  two 
documents  on  the  current  under- 
standing of  general  transit  pricing 
and  service  policies  and  the  relative 
cost-effectiveness  of  low  fares  as  a 
ridership  stimulant.  A  report  pre- 
senting case  studies  of  the  recent 
experience  of  35  transit  agencies 
operating  low-fare  or  free-fare  serv- 
ices has  also  been  developed. 

Reports  from  this  project  are  listed  in 
Appendix  I 
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Fare  Prepayment  Study 

Project:  DOT-TSC-1056 
|  Funding:  $94,340 
Schedule:  July  1975  -  July  1976 
Contractor:  Huron    River  Group, 
Inc. 

This  project  was  designed  to 
study  the  many  forms  of  prepayment 
mechanisms  that  have  been  imple- 
mented within  the  transit  industry 
|  over  the  last  30  years  and  identifythe 
:  most  important  features  and  prob- 
I  lems  of  their  implementation.  Three 
j  separate  and  complementary  ap- 
proaches  were  taken  to  accomplish 
I  these  objectives:  (1)  a  history  and 
background  of  fare  prepayment, 
based  primarily  on  library  research; 
(2)  a  survey  of  U.S.  transit  operators 
and  a  discussion  of  current  opera- 
tional issues;  and  (3)  a  discussion  of 
transit  user  attitudes,  based  on 
several  previously  published  studies 
!  as  well  as  four  user  surveys  per- 
I  formed  specifically  for  this  study. 

It  was  found  that  about  93  percent 
of  U.S.  transit  systems  have  some 
form  of  fare  prepayment  but  there  is 
a  lack  of  hard  data  on  various 
measures  of  their  effectiveness.  The 
judgment  of  transit  operators  appar- 
ently is  that  prepayment  plans 
generally  increase  ridership  and 
probably  never  decrease  ridership, 
and  usually  have  no  observable 
effect  on  revenue.  Administrative 
costs,  impacts  on  staff  level,  and 
impacts  on  coin  handling  and  count- 
ing seldom  appear  to  be  significant. 
Most  plans  are  reportedly  used  by 
only  small  percentages  (less  than  10 
percent)  of  boarding  passengers. 

The  transit  user  surveys  found 
that,  among  commuters,  the  choice 
of  a  transit  payment  method  is  based 
on  a  calculation  of  that  user's 
expected  cost  per  trip.  However, 
economic  considerations  do  not 
hold  among  groups  having  limited 
j  incomes.  The  front-end  cost  of  a 
multiple-trip  mechanism  may  be  a 
deterrent  to  its  use  by  people  with 
limited  income. 

The  study  concludes  that  employ- 
er-sponsored programs  for  distri- 
buting prepayment  mechanisms 
|  have'  been  effective  and  deserve 
more  attention  from  transit  opera- 
tors. Another  conclusion  is  that  day 
passes  have  significant  but  largely 
undiscovered  advantages  related  to 
passenger  convenience,  encourag- 
ing off-peak  travel  and  meeting  the 
needs  of  low-income  users.  The 


study  has  been  completed  and  the 
final  report  is  being  published.  A 
demonstration  of  a  prepayment 
program  also  is  being  planned  to 
provide  quantitative  information  on 
various  measures  of  the  effective- 
ness of  prepayment  mechanisms. 
Reports  from  this  project  are  available 
from  UMTA's  Office  of  Service  and 
Methods  Demonstrations. 


Congestion  Pricing 

Project:  DC-06-0120 
Funding:  $301,214 
Schedule:  July  1975  -  May  1977 
Grantee:  The  Urban  Institute 

This  project  is  designed  to  dem- 
onstrate a  transportation  improve- 
ment package  combining  road  pric- 
ing with  expansion  of  high 
occupancy  services  such  as  car- 
pools,  vanpools  and  fixed  route 
transit.  The  project  includes  devel- 
opment of  descriptive  reports  on 
roadway  pricing  objectives  and 
expected  outcomes,  selection  of 
several  metropolitan  areas  for  pre- 
liminary analysis  of  transportation 
improvement  packages  incorporat- 
ing road  pricing,  and  the  develop- 
ment of  detailed  demonstration 
designs  and  evaluation  procedures 
for  the  most  promising  sites.  Imple- 
mentation of  the  demonstration 
concept  is  expected  in  at  least  one 
site. 

Site  selection  criteria  have  been 
developed  and  a  preliminary  screen- 
ing and  selection  of  potential  sites 
has  been  completed.  The  project 
has  developed  a  monograph  that 
reviews  the  most  important  ele- 
ments of  road  pricing,  motivation, 
desirability,  feasibility,  implementa- 
tion costs,  and  questions  of  equity 
and  efficiency.  Two  other  informa- 
tive papers  have  been  developed, 
one  comparing  alternative  strate- 
gies for  reducing  automobile  use 
and  making  the  case  for  road 
pricing,  and  the  other  summarizing 
the  proposed  demonstration  con- 
cept and  procedures.  A  detailed 
paper  also  has  been  prepared  on 
implementation  procedures  for  the 
road  pricing  element  of  the  demon- 
stration proposal. 

Eleven  potential  demonstration 
sites  have  been  contacted  and 
preliminary  sketch  designs  of  the 
concept  have  been  completed  for 
three  of  the  most  promising  cities. 
These  designs  use  simplified  analy- 
sis procedures  to  predict  the  traffic 


and  other  impacts  of  the  demonstra- 
tion package  for  different  levels  of 
road  pricing  and  transit  improve- 
ment. 

Reports  from  this  project  are  listed  in 
Appendix  I 


User-side  Subsidies 

Project:  DC-06-0120 
Funding:  $169,604 
Schedule:  July  1975  -  May  1977 
Grantee:  The  Urban  Institute 

Urban  public  transportation  sub- 
sidies are  usually  paid  directly  to 
transit  providers  for  offering  speci- 
fied services  at  low  fares,  below 
provider  costs.  An  alternative  ap- 
proach, the  user-side  subsidy,  al- 
lows certain  users  to  purchase 
transportation  vouchers  or  tokens 
from  a  public  agency  at  a  price 
below  their  face  value.  The  providers 
accept  the  vouchers  as  payment  for 
transportation  services  and  then 
redeem  them  at  face  value  from  the 
public  agency.  Since  the  subsidy  is 
passed  along  to  the  provider  only 
when  the  target  user  is  served,  it  acts 
as  an  incentive  to  the  provider  to 
offer  attractive  service  rather  than  to 
take  the  subsidy  for  granted.  Also, 
he  must  offer  service  that  is  attrac- 
tive to  the  large  numberof  users  that 
pay  the  full  charge  directly  because 
they  don't  qualify  for  the  user 
subsidy.  Where  there  are  several 
alternative  providers,  users  can 
choose  the  provider  best  able  to 
meet  their  needs,  thus  encouraging 
competition  between  the  providers. 
The  objectives  of  this  project  are  to 
examine  the  applicability  of  the 
user-side  subsidy  concept  in  public 
transportation  and  to  develop  dem- 
onstration projects  to  test  its  effec- 
tiveness under  different  institutional 
and  operational  conditions. 

This  project  has  reviewed  existing 
examples  of  user-side  subsidy  tech- 
niques, with  special  attention  to 
their  applicability  for  improving  the 
mobility  of  elderly  and  handicapped 
persons.  Three  user-side  subsidy 
demonstration  projects  involving 
these  client  groups  have  been  deve- 
loped: in  Danville,  Illinois,  with 
shared  taxi  services;  in  Montgom- 
ery, Alabama,  with  a  publicly 
owned  bus  system  and  privately 
owned  shared-taxis,  and  in  Law- 
rence, Massachusetts,  with  privately 
owned  buses  and  shared-ride  taxis. 
Thus  demonstration  projects  are 
testing  different  ticket  and  voucher 
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A  demonstration  project  in  Danville,  Illinois  makes  use  of  taxi  vehicles  and  user-side  subsidies 
to  improve  the  mobility  of  elderly  and  handicapped  persons. 


techniques  for  disbursing  user-side 
subsidies  and  are  illustrating  alter- 
native administrative  and  institu- 
tional arrangements. 

In  addition  to  examining  the 
effectiveness  of  the  techniques  for 
assisting  particular  client  groups, 
the  project  will  also  develop  a 
demonstration  project  in  which  the 
user-side  subsidy  is  available  to  all 
residents  of  an  area,  and  is  the 
primary  source  of  subsidy  for  both 
fixed-route  and  door-to-door  serv- 
ices. The  administrative  costs  and 
service  quality  for  this  approach  will 
be  measured  and  used  as  a  basis  for 
comparison  with  provider-side  sub- 
sidy schemes  in  other  cities. 
Reports  from  this  project  are  listed  in 
Appendix  I 

User-side  Subsidy  Demonstration 

Project:  IL-06-0034 
Funding:  $314,530 
Schedule:  June  1975  -  August  1977 
Grantee:  City  of  Danville,  Illinois 
Evaluation:  Transportation  Sys- 
tems Center,  Crain  and  Associates 
(Contractor) 

The  Danville  User-Side  Subsidy, 
Taxi-Discount  Demonstration  Pro- 
ject is  testing  the  effectiveness  and 
viabi lity  of  the  user-side  subsidy  as  a 
means  for  improving  mobility  of 
special  user  groups — elderly,  handi- 
capped, and  young  persons— and  to 
develop  better  local  public  transpor- 
tation services.  (User-side  subsidy  is 
defined  in  the  project  as  transporta- 
tion assistance  to  specific  eligible 
persons  through  the  use  of  tickets 
that  may  be  sold  to  the  user  at  a 
discount  and  redeemed  by  the  taxi 
operator  at  face  value.) 

The  two-phase  demonstration 
program  included  a  three-month 
preparatory  phase  in  which  ticket 
design,  distribution  and  redemption 
methods  were  established.  During 
this  phase,  data  was  collected  to 
establish  a  reference  point  regard- 
ing existing  travel  patterns  and  the 
status  of  taxi  operations  prior  to 
introduction  of  the  ticket  system. 
The  21-month  Phase  II  uses  dis- 
counted taxi  tickets  (sold  at  25 
percent  of  face  value)  without 
changing  other  taxi  operations.  This 
is  expected  to  show  the  effective- 
ness of  the  tickets  in  improving 
mobility  for  the  special  user  group. 

The  project  has  been  operating 
since  December  1975,  with  service 


being  offered  to  persons  over  65 
years  and  handicapped  persons.  To 
date,  one-third  of  the  eligible  popu- 
lation have  registered  and  one  sixth 
have  been  using  the  service  at  least 
once  a  month. 

An  interim  evaluation  report  will  be 
available  through  TSC  and  UMTA's 
Office  of  Service  and  Methods  Demon- 
strations. 


Program  Support  Activities 

Small  Community  Transit  Study 

Project:  MA-06-0049 
Funding:  $180,000 
Schedule:  May  1975  -  June  1976 
Contractor:  Transportation  Sys- 
tems Center 

In  the  interest  of  sharing  informa- 
tion about  recent  developments  in 
public  transportation  for  small  cities 
(populations  of  10,000-50,000),  ex- 
amples of  effective  approaches  have 
been  documented  and  disseminated 
through  a  variety  of  media.  Thirteen 
cities  were  selected  as  examples  of  a 
variety  of  service  approaches.  Case 
studies  were  conducted  and  pub- 
lished, together  with  a  technical 
comparison  of  cost  and  service 
characteristics  and  a  summary  of 
state  programs  for  technical  and 
financial  assistance  to  small  com- 


munities for  implementing  transit.  A 
film  was  produced,  illustrating  four 
examples  of  innovative  transit  serv- 
ice which  represent  the  spectrum  of 
basic  service  models  currently  being 
applied  in  small  cities.  A  session  on 
small  community  transit  was  held  at 
the  1976  Transportation  Research 
Board  Conference. 

In  the  spring  of  1976,  UMTA  held  a 
series  of  six  regional  seminars  on 
public  transit  for  representatives  of 
cities  with  populations  between 
10,000  and  50,000.  Participants 
included  local  officials,  private  citi- 
zens, state  and  regional  planners, 
and  taxi  and  transit  operators. 
Speakers  discussed  their  exper- 
ience in  planning  and  operating 
small  transit  systems;  topics  in- 
cluded paratransit  service  options, 
management  and  marketing  small 
transit  systems,  and  state  and  Feder- 
al funding.  Some  700  persons  at- 
tended these  seminars  and  copies  of 
the  publications  and  film  have  been 
widely  distributed.  The  program  has 
stimulated  an  interest  in  innovative 
approaches  among  city  officials  and 
transit  operators  who  otherwise 
might  not  have  access  to  informa- 
tion about  service  alternatives  being 
applied  in  other  communities. 
Reports  from  this  project  are  listed  in 
Appendix  I 
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Attitude  Measurement  Techniques 
for  Transportation  Planning  and 
Evaluation 

Project:  DOT-TSC-1168 
Funding:  $177,456 
Schedule:  July  1976  -  January  1978 
Contractor:  Transportation  Sys- 
tems Center,  Abt  Associates,  Inc. 

A  study  is  being  made  of  "Attitude 
Measurement    Techniques  for 
I  Transportation  Planning  and  Eva- 
i  luation"  in  order  to  develop  better 
i  analytic  techniques  for  measuring 
j  attitudinal  responses  to  transporta- 
!|  tion  improvements  and  demonstra- 
I  tions.  This  study  is  examining  atti- 
'  tude     measurement  procedures 
relevant  to  understanding  travel 
behavior  and  will  establish  the  utility 
techniques  relative  to  other  trans- 
portation planning  methodologies. 

This  study  will  produce  a  manual 
describing  attitude  measurement 
techniques  for  transportation  plan- 
I  ning  and  evaluation  containing 
sufficient  information  that  people 
unskilled  in  social  science  tech- 
niques could  conduct  attitudinal 
evaluations.  Additionally,  the  study 
will  produce  a  final  report  contain- 
ing a  technical  discussion  of  the 
validity  and  utility  of  attitude  mea- 
surement techniques  based  on  inte- 
gration of  information  from  a  litera- 
ture search,  field  experience  and 
analyses.  This  report  will  consider 
the  utility  of  attitude  measurement 
techniques  relative  to  other  trans- 
portation analysis  procedures. 


This  study  is  expected  to  have  a  two- 
fold impact.  It  will  make  available  to 
transportation  planners  and  system 
operators  a  set  of  attitudinal  mea- 
surement techniques  which  can  be 
used  to  evaluate  response  to 
planned  or  implemented  transporta- 
tion innovations,  and  it  also  will 
validate  the  methodological  bases  of 
attitude  measurement  techniques, 
thereby  designating  the  range  of 
applications  in  which  these  proce- 
dures have  utility. 

Reports  from  this  project  are  not  availa- 
ble. 


Transit  Operations  and  Planning 
Status  (TOPS)  Information  Retrieval 
System 

Project:  MA-06-0049 
Funding:  $25,000 

Schedule:  October  1975  -  De- 
cember 1976 

Performed  by:  Transportation  Sys- 
tems Center  (Cambridge,  MA) 

The  Transit  Operations  and  Plan- 
ning Status  (TOPS)  file  system  is  a 
comprehensive  and  convenient  in- 
formation retrieval  system  designed 
to  aid  DOT  personnel,  transit 
planners  and  others  in  keeping 
abreast  of  new  and  innovative  transit 
operations.  As  a  fast  access  infor- 
mation source,  the  TOPS  file  should 
prove  to  be  a  useful  tool  for  demon- 
stration site  selection  and  for  studies 
of  the  applications  of  innovative 
transit  services.  Bus  priority  treat- 


UMTA  conducted  a  series  of  small  community  transit  seminars  around  the  country  to  stimulate 
interest  in  innovative  approaches  to  public  transit  issues  in  small  communities. 


49 


ments,  innovative  fare  policies,  and 
new  service  concepts  currently  in 
operation  are  examples  of  TOPS 
entries.  Each  entry  is  a  concise 
summary  of  a  particular  project,  and 
includes  information  on  project 
location,  a  brief  project  description, 
the  operating  and  funding  agencies, 
project  status,  cost,  and  information 
source. 

As  an  adjunct  to  this  information, 
TOPS  also  contains  a  directory  of 
transit  modes  and  operators  within 
each  urban  area.  Accessing  this 
sub-file  by  city  provides  output  data 
which  include  information  on  popu- 
lation, population  density,  metro- 
politan and  regional  planning  or- 
ganizations, transit  operating 
agencies,  primary  transit  modes, 
route  miles  for  each  mode,  number 
of  vehicles  in  service,  and  UMTA 
Capital  and  Technical  Studies 
Grants.  The  TOPS  files  are  main- 
tained and  updated  on  a  regular 
basis  from  sources  which  include 
transit  industry  publications,  De- 
partmental news  releases,  capital 
grant  and  technical  study  grant 
awards,  and  contacts  with  UMTA 
regional  representatives. 

TOPS  is  designed  and  implement- 
ed on  the  "Keyword"  concept; 
keywords  can  be  used  either  singly 
(for  broad  search)  or  can  be  com- 
bined together  to  narrow  the  search. 
Transit  innovations  can  also  be 
searched  by  Geographic  Area  (City 
and/or  State).  Consequently,  it  is 
possible  to  initiate  a  search  for  all 
transit  innovations  occuring  in  a 
particular  locality  by  merely  listing 
the  city  and/or  State.  It  is  also 
possible  to  combine  a  "Geographic" 
search  with  a  "Keyword"  search.  At 
present,  the  TOPS  file  may  be 
accessed  from  computer  terminals 
located  at  the  Transportation  Sys- 
tems Center.  Outside  requests  for 
TOPS  information  are  handled  by 
the  Technology  Sharing  Office. 
Reports  from  this  project  are  not  yet 
available. 


Double  Deck  Bus 

Project:  CA-06-0069,  NY-06-0044 
Funding:  $334,375  (Los  Angeles); 
$415,984  (New  York) 
Schedule:  June  1974  -  June  1977 
Grantees:  Southern  California  Rap- 
id Transit  District  (SCRTD);  New 
York  Metropolitan  Transit  Authority 
(MTA) 


New  York  City  again  has  double  deck  buses  under  an  UMTA  demonstration  project. 


Evaluation:  Transportation  Sys- 
tems Center,  Crain  and  Associates 
(Contractor) 

The  Double  Deck  Bus  Demonstra- 
tion Project  addresses  the  Service 
and  Methods  Demonstration  objec- 
tive related  to  increased  productivity 
of  transit  vehicles.  This  project  is 


designed  to  demonstrate  and  evalu- 
ate double  deck  buses  operating  in 
daily  revenue  service  in  terms  of 
public  acceptance,  rider  safety, 
economic  and  service  benefits.  The 
project  involves  the  purchase  and 
operation  of  contemporary  double 
deck  buses,  eight  in  New  York  City 
and  two  in  Los  Angeles.  The  buses 


will  be  operated  in  two  types  of  serv- 
ice: arterial  service  with  heavy 
ridership,  frequent  boarding  and 
exiting,  and  relatively  short  spacing 
between  stops  will  be  operated  in 
New  York;  express  service  with  high 
average  speeds,  infrequent  stops 
and  a  high  level  of  passenger 
amenity  will  be  operated  in  commu- 
ter and  special  service  on  the  El 
Monte  Busway  and  Los  Angeles- 
area  freeways. 

SCRTD  has  been  operating  two 
German  Neoplan  buses  on  the  El 
Monte  Freeway  since  June  1975. 
These  vehicles  have  encountered 
several  mechanical  problems  which 
have  continued  to  interrupt  service. 
A  recently  completed  rider  survey 
indicates  user  satisfaction  and  a 
preference  for  the  double  deck  over 
the  standard  bus.  In  New  York,  the 
eight  British  Leyland  buses  went 
into  revenue  service  in  September 
1976  and  appear  to  have  become  an 
immediate  success  with  the  New 
York  riding  public. 

Reports  from  this  project  are  not  yet 
available. 
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Simulation  for  Traffic  Management 
Analyses 

Project:  MA-06-0049 

Funding:  $450,000 

Schedule:  May  1974  -  September 

1978 

Performed  by:  Transportation  Sys- 
[;  terns  Center 

Increased  traffic  demand  coupled 
'   with  a  moratorium  on  roadway 
construction  has  led  to  the  develop- 
;   ment  of  sophisticated  traffic  man- 
agement strategies.  These  include 
methods  to  maximize  the  movement 
of  people,  as  opposed  to  vehicles, 
|  and  range  from  bus-only  streets  to 
bus  priority  on  metered  freeway 
ramps.  In  order  to  predict  the  effect 
of  the  implementation  of  proposed 
bus  priority  strategies,  computer 
models  have  been  developed  to 
simulate  the  flow  of  traffic  for  a  wide 
range  of  control  systems. 

The  movement  of  traffic  on  city 
streets  and  highways  is  an  extremely 


complex  system.  A  change  in  the 
operation  of  a  single  traffic  signal 
can  change  the  flow  in  the  entire 
street  network.  A  computer  model, 
STRAP  (Simulation  of  Traffic  for 
Analysis  and  Planning)  was  devel- 
oped as  a  laboratory  test  bed  to 
evaluate  candidate  control  strate- 
gies prior  to  field  demonstration. 
Performance  measures  are  comput- 
ed for  each  street,  as  well  as  the 
entire  network,  from  trajectories 
generated  for  each  car,  truck  and 
bus  moving  through  the  simulated 
urban  grid  or  freeway  corridor. 

Several  bus  operation  improve- 
ment techniques  have  been  mod- 
eled and  field  tested.  Simulation 
results  and  field  observations  in 
Minneapolis  show  that  simply  re- 
serving bus  lanes  in  the  CBD  may  not 
significantly  decrease  bus  trip  time 
because  the  dominant  elements  in 
CBD  bus  trip  time  are  distance 
between  scheduled  bus  stops,  de- 
lays due  to  traffic  signals  and 


passenger  service  time.  Simulation 
studies  have  also  shown  that  the 
installation  of  mid-block  pedestrian 
traffic  signals,  as  an  additional  serv- 
ice to  bus  patrons,  could  increase 
significantly  the  delays  incurred  by 
general  traffic  and  buses.  Additional 
studies  have  shown  that  bus  trip 
times  can  be  reduced  by  designing 
fixed-time  traffic  signal  settings  for 
bus  progression  and  by  permitting 
preemption  of  traffic  signals  by 
buses. 

In  order  to  minimize  the  delays 
incurred  by  general  traffic  when 
buses  are  given  priority  in  the 
street/signal  control  system,  traffic 
routing  strategies  have  been  deve- 
loped. Studies  are  underway  to 
apply  advanced  control  techniques 
to  the  optimization  of  general  traffic 
performance  subject  to  providing 
buses  with  priority  commensurate  to 
their  people-moving  capability. 

Reports  from  this  project  are  listed  in 
Appendix  I 


51 


Chapter  7: 

POLICY 
AND  PROGBWI 
DEVELOP/MENT 

UMTA's  Office  of  Policy  and  Program  Development  is  responsible  for 
coordinating  the  development,  planning  and  evaluation  of  the  UMTA 
program.  This  office  also  performs  short-term  and  long-range  policy 
analysis  and  plays  a  major  role  in  the  development  of  legislative  proposals, 
new  policies,  regulations  and  directives.  The  Office  of  Policy  and  Program 
Development  also  administers  a  program  of  policy-related  research  and 
analysis  and  the  UMTA  University  Research  Program.  This  office  has  three 
organizational  components:  the  Office  of  Policy  Development,  the  Office  of 
Program  Evaluation  and  the  Office  of  Policy  Research. 


Office  of  Policy  Development  1 

The  Office  of  Policy  Development 
is  responsible  for  policy  analysis  | 
and  development  in   relation  to 
UMTA's   strategic   planning   and  j 
program  responsibilities,  and  for 
legislative  and  regulatory  develop-  j 
ment.  This  office  directs  and  coordi- 
nates UMTA's  participation  in  the 
Departmental  program  review  and  ; 
planning  process,  and  develops  in 
consultation  with  other  elements  of  , 
UMTA  new  programs,  regulations, 
practices  and  procedures  designed 
to  ensure  more  effective  delivery  of 
Federal  urban  transportation  assist- 
ance. 

I 

Policy  Analysis  Support 

Project:  MA-06-0053-02 

Funding:  $160,000 

Schedule:  June  1976  -  September 

1977 

Contractor:  Transportation  Sys- 
tems Center 

The  purpose  of  this  project  is  to 
provide  analytical  support  to  plan- 
ning and  policy  issues  associated 
with  the  status  and  development  of 
urban  transportation.  The  project 
will  consist  of  two  major  tasks: 
Analysis  of  incremental  develop-  | 
ment  policy  and  general  policy  j 
support.  The  incremental  develop-  I 
ment  task  will  provide  an  analysis  of 
two  policy  issues  related  to  fixed  i 
guideway  transit:  technological  up- 
grading and  system  extension.  The 
general  policy  support  task  will 
provide  UMTA  with  analytical  sup- 
port in  the  development  and  imple- 
mentation of  urban  mass  transporta- 
tion policy. 

Reports  from  this  project  are  not  yet 
available. 

Urban  Transportation  Policy 
Studies 

Project:  MA-1 1-0004 
Funding:  $40,658 

Schedule:  October   1976   -  Sep- 
tember 1977 

Contractor:  Massachusetts  Insti- 
tute of  Technology  (Dr.  Ralph  Ga- 
kenheimer) 

This  project,  one  of  three  in  the 
grant,  will  study  area  responses  to 
Transportation  Systems  Manage- 
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ment  (TSM)  requirements.  It  will 
examine  which  TSM  options  are 
chosen  by  urban  areas  and  how  the 

;  planning  is  done  through  examina- 
tion of  existing  TSM  plans,  brief 
surveys  of  Metropolitan  Planning 

!    Organizations  (MPO's)  and  frequent 
communication  with  UMTA. 
The  project  also  will  determine 

I  why  these  choices  are  being  made  in 
order  to  discovertheir  basis  in  urban 

I  area  planning,  and  will  ascertain 
what  new  information  is  required 
and  obtained  for  TSM  planning. 

i  Typical  issues  examined  will  in- 
clude: Is  there  a  preference  for 
traffic  management  approaches 
versus  otherTSM  options  suggested 
by  Federal  guidelines?  Are  some 

!  traffic  management  techniques  fa- 
vored over  others,  and  if  so,  why?  Is 

I  the  substantial  reduction  of  vehicle 
use  in  downtown  areas  viewed  as 

|  feasible  by  MPO's?  and  Is  private 
sector   collaboration   to  arrange 

'  staggered  or  flexible  work  hours 
seen  as  feasible? 

Reports  from  this  project  are  not  yet 
available. 

Urban  Transportation  Policy 
|  Studies 

j    Project:  MA-1 1-0004 
Funding:  $52,588 

Schedule:  October  1976  -  Sep- 
tember 1977 

Contractor:  Massachusetts  Insti- 
tute of  Technology  (Dr.  Allan  Alt- 
shuler) 

This  project,  one  of  three  in  the 
grant,  will  examine  and  evaluate 
selected  funding  issues  in  urban 
mass  transportation.  The  study  will 
focus  on: 

•  The  extent  and  nature  of  transit 
funding  problems  in  urban  areas  of 
varying  types; 

•  The  decision-making  process  at 
the  State,  regional  and  local  levels 
for  meeting  transit  fiscal  require- 
ments, and  for  making  fiscal-serv- 
ice tradeoff  decisions; 

•  The  impact  of  Federal  and  State 
aid  policies  on  transit  decision- 
making at  the  regional  and  local 
levels;  and 

•  Potential  means  of  targeting 
j    Federal  and  State  aid  to  encourage 

transit  innovation,  efficiency  and 
balanced  decision-making  with  ref- 
erence to  capital  versus  operating 
expenditure  tradeoffs. 
A  brief  analysis  will  be  conducted 
i  of  the  ways  in  which  transit  fiscal 
issues  have  evolved  and  been  dealt 


with  in  eight  to  10  representative 
urban  areas  over  the  past  two 
decades.  Attention  will  be  focused 
on  patterned  differences  and  sim- 
ilarities among  the  varying  types  of 
areas  with  respect  to  the  evolution  of 
the  current  transit  "fiscal  crisis"; 
recent  fiscal,  service,  patronage  and 
planning  trends;  sources  of  revenue 
and  their  impact  upon  policy  choi- 
ces, the  current  intensity  and  nature 
of  controversy  over  transit  fiscal 
issues;  and  the  policy  outlook. 

An  exploratory  review  and  analy- 
sis will  be  conducted  of  the  varied 
funding  sources  available  in  one 
state  to  support  special  transporta- 
tion services  and  subsidies  for  the 
elderly,  handicapped  and  poor. 
Special  attention  will  be  placed  on 
the  transportation  components  of 
social  service  and  medical  programs 
assisted  by  the  Department  of 
Health,  Education  and  Welfare, 
along  with  those  programs  assisted 
by  the  Department  of  Transporta- 
tion. 

Reports  from  this  project  are  not  yet 
available 

Urban  Transportation  Policy  Stu- 
dies 

Project:  MA-1 1-0004 
Funding:  $21,149 

Schedule:  October  1976  -  Sep- 
tember 1977 

Contractor:  Massachusetts  Insti- 
tute of  Technology  (Dr.  Daniel 
Roos) 

This  project,  one  of  three  in  the 
grant,  will  study  the  potential  of 
policies  to  capture  land  value  in- 
creases resulting  from  urban  transit 
systems — the  principle  of  value 
capture.  The  study  will  explore  the 
potential  of  policies  which  attempt 
to  "capture"  or  tax  away  some  of  the 
changes  in  real  estate  values,  either 
as  a  source  of  general  revenues  or  to 
partially  offset  the  operating  costs  of 
the  transit  system.  As  the  first 
portion  of  the  effort,  the  project  will 
examine  recent  real  estate  transac- 
tions in  the  Washington,  D.C.  metro- 
politan area  by  drawing  on  existing 
files  which  describe  land  parcels. 
Properties  near  stations  in  opera- 
tion, those  near  stations  under 
construction  and  those  largely  unaf- 
fected by  the  new  transit  system  will 
be  examined  to  separate  various 
sources  of  land  value  changes  in  the 
data. 

Reports  from  this  project  are  not  yet 
available 


A  Study  of  the  Feasibility  and 
Impacts  of  All-inclusive  Transporta- 
tion Trust  Funds  as  a  Mechanism  for 
Transportation  Finance 

Project:  NY-1 1-0014 
Funding:  $50,000 

Schedule:  September  1976- August 
1977 

Contractor:  Polytechnic  Institute  of 
New  York  (Roger  P.  Roess) 

This  project  will  study  the  feasibil- 
ity of  designing  and  implementing 
multi-modal  transportation  trust 
funds  at  three  levels:  Federal,  state 
and  regional  (or  local).  The  feasibili- 
ty analysis  will  address,  but  not  be 
limited  to,  the  following  factors: 

•  Existing  and  potential  funding 
sources  at  the  respective  levels; 

•  Compatibility  among  the  funds 
and  their  levies; 

•  Institutional  changes  required  to 
implement  these  funds  and  fiscal 
tools; 

•  Effect  on  the  political  decision- 
making process;  and 

•  Flexibility  to  meet  differing  trans- 
portation needs  in  the  various 
states  and  localities. 

A  complete  review  of  all  current 
funding  sources  for  capital  and 
operating  purposes  will  be  made  via 
a  survey  of  selected  state  and  local 
transportation  agencies,  as  well  as  a 
review  of  pertinent  legislation.  Fiscal 
mechanisms  for  funding  transporta- 
tion capital  and  operating  costs  have 
historically  been  based  upon  gener- 
al revenues  or  specific  taxes  or  fees 
for  specific  modes.  Highways  have 
enjoyed  a  predictable  base  of  na- 
tional funding  which  no  other  mode 
has  received;  systematic  forms  for 
financing  of  all  transportation 
modes  must  be  developed  that  will 
provide  stable  funding  in  a  form  that 
will  allow  rational  decision  making. 
Reports  from  this  project  are  not  yet 
available 

Allocation  of  Transit  Subsidies 

Project:  NJ-1 1-0004 

Funding:  $58,062 

Schedule:  July  1976  -  July  1977 

Contractor:  Princeton  University 

(Paul  M.  Lion) 

Allocation  of  subsidies  is  one  of 
the  most  acute  problems  now  facing 
the  New  Jersey  Department  of 
Transportation  and  other  similar 
agencies;  this  project  is  therefore 
designed  to  develop  an  analytical 
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methodology  for  the  rational  alloca- 
tion of  subsidies  to  different  transit 
lines  and  modes.  The  research  will 
make  use  of  a  simple  analytic 
structure  developed  at  Princeton  for 
the  management  of  transit  systems. 

Based  on  demand  and  cost  mod- 
els, explicit  expressions  can  be 
derived  for  any  measure  of  equity  or 
efficiency  such  as  subsidy  per 
passenger,  cost  per  passenger  mile, 
etc.  Contours  of  these  variables  can 
then  be  plotted  on  various  planes 
using  computer  graphic  facilities. 
This  research  will  use  the  plots  to 
examine  the  implication  of  possible 
subsidy  allocation  formulas  in  a 
systematic  way.  Although  it  is  un- 
likely that  subsidy  decisions  will  be 
made  solely  on  economic  or  techni- 
cal considerations,  it  is  believed  that 
such  decisions  can  be  aided  by 
mapping  the  trade-offs  among  ex- 
plicit measure  or  formulas,  rather 
than  relying  strictly  on  intuition. 
Graphic  displays  further  aid  in  such 
decisions. 

Reports  from  this  project  are  not  yet 
available 

Non-urbanized  Area  Transit  Assist- 
ance Requirements:  Funding  for 
Capital  and  Operations 

Project:  IT-06-0159 
Funding:  $50,000 
Schedule:  June  1976  -  May  1977 
Contractor:  Ecosometrics,  Inc. 

This  project  will  mathematically 
forecast  the  range  of  Federal  capital 
and  operating  funds  in  the  Nation's 
non-urbanized  areas  under  varying 
assumptions  of  transit  demand, 
service  quality,  fare  revenues  and 
costs.  The  study  will  determine 
transit   ridership,  costs  and  net 
revenues  associated  with  assumed 
levels  of  transit  service  based  on 
Ecosometric  data  for  400  systems 
and  information  from  concurrent 
Department  of  Transportation  re- 
search. The  study  also  will  estimate 
non-Federal  financial  resources  for 
these  services  in  conjunction  with 
DOT  research  projects  on  transit 
funding  and  will  estimate  participa- 
tion rates  by  non-Federal  institu- 
tions in  Federal  transportation  pro- 
grams. It  also  will  forecast  the 
impacts   of  these  Federal  grant 
policies  on  non-Federal  transit  in- 
vestments, including  the  mix  of 
capital  and  operating  funds;  such 
information  is  to  be  estimated  by 
small  urban  and  rural  areas.  Assess- 


ment will  include  the  inflationary 
impacts  of  Federal  funding  availabil- 
ity. 

Reports  from  this  project  are  not  yet 
available. 

The  County  Role  in  the  Provision  of 
Public  Transportation  in  Non- 
urbanized  Areas 

Project:  IT-06-0160 

Funding:  $75,000 

Schedule:  July  1976  -  April  1977 

Contractor:  National  Association  of 

Counties 

This  project's  objectives  are: 

•  To  develop  a  profile  of  county 
duties  and  responsibilities; 

•  To  assess  the  current  role  of 
counties  in  the  provision  of  public 
transportation  and  to  outline  po- 
tential future  roles;  and 

•  to  evaluate  the  county,  through 
case  studies,  as  a  coordinator  or 
administrator  in  the  preparation  of 
transit  development  programs  for 
non-urbanized  communities. 

Reports  from  this  project  are  not  yet 
available 

Survey  of  Public  Transportation 
Services  in  Small  Urban  Areas, 
10,000  -  200,000  Population 

Project:  DC-06-0155 
Funding:  $15,000 

Schedule:  July  1976  -  February 
1977 

Contractor:  Urban  Institute 

This  study  will  estimate  the  na- 
tional availability  of  local  bus  transit, 
taxis,  specialized  paratransit  and 
intercity  bus  services,  in  coordina- 
tion with  other  state  and  trade 
association  research.  The  contrac- 
tor will  conduct  telephone  inter- 
views with  transit  providers  in  com- 
munities of  25,000  to  200,000 
population  and  in  a  sample  of 
several  hundred  non-urbanized 
areas  of  1 0,000  to  25,000population. 

The  proportion  of  communities 
with  basic  transit  services  shall  be 
established.  Basic  data  shall  be 
collected  about  available  local 
buses  and  taxi  services,  vehicles, 
and  types  of  ownership  and  rider- 
ship;  information  about  regulations 
and  statistics  on  ridership,  revenue 
and  capital  and  operating  costs  also 
will  be  sought.  This  data  shall  be 
collected  for  other  types  of  paratran- 
sit services  in  a  subsample  of  20  to 
30  cities;  existing  Federal,  state, 
county  and  trade  association  data 


will  supplement  interview  data. 
Prepared  interview  guides  and  tabu- 
lar summaries  will  be  compatible 
with  the  UMTA  research  project  on 
transit  in  areas  under  10,000,  to 
permit  preparation  of  national  esti- 
mates of  transit  availability  and 
quality. 

Reports  from  this  project  are  not  yet 
available 


Survey  of  Public  Transportation 
Services  in  Small  Urban  Areas  under 
10,000 

Projects:  NC-1 1-0004 
Funding:  $44,000 

Schedule:  July  1976  -  February 
1977 

Contractor:  North  Carolina  A&T 
University 

This  study  will  estimate  the  na- 
tional availability  of  local  bus  transit, 
taxis,  specialized  paratransit  and 
intercity  bus  services.  Telephone 
interviews  of  operators  in  a  sample 
of  several  hundred  small  urban 
areas  will  be  conducted  to  establish 
the  proportion  of  places  with  public 
transportation.  Basic  data  shall  be 
collected  about  available  services, 
vehicles  and  types  of  ownership  and 
ridership;  information  about  regula- 
tions and  statistics  on  ridership, 
revenue  and  capital  and  operating 
costs  also  will  be  sought.  Existing 
Federal,  state,  county  and  trade 
association  data  will  supplement 
interview  data. 

To  permit  preparation  of  national 
estimates  of  transit  availability  and 
quality,  the  study  interviews,  guides 
and  data  summaries  will  be  compati- 
ble with  those  produced  by  the 
UMTA  research  project  on  transit  in 
small  cities  (DC-06-0155). 
Reports  from  this  project  are  not  yet 
available 


Transit  Problems  in  Small  Cities  and 
Non-Urbanized  Areas 

Project:  NC-1 1-0004 

Funding:  $65,895 

Schedule:  July  1976  -  July  1978 

Contractor:  North    Carolina  A&T 

State  University  (Douglas  McKel- 

vey,  Arthur  Jackson,  George  Ame- 

dee) 

This  project  consists  of  two  tasks: 
The  first  will  develop  techniques  for 
information  gathering  on  small  city 
transit  and  then  create  a  data  base 
that  could  be  used  as  policy  input  in 
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various  areas;  the  second  will  inves- 
tigate the  impact  of  the  UMTA  Act's 
Section  16(b)  (2)  on  programs  for 
the  elderly  and  handicapped  and  the 
attitudes  of  local  taxi  operators. 
The  first  task  will  attempt  to 
]  answer  two  questions:  What  is  the 
proportion  of  places  outside  of 
[   urbanized  areas  and  less  than  1 0,000 
!  population  that  have  mass  transpor- 
i   tation?  What  is  the  number  of 
j  transportation  providers  of  each 
type  (public  transit,  taxis,  intercity 
l    carriers,  specialized  systems)  and 
what  is  the  level  of  service  for  those 
places?  This  complements  the  on- 
j  going  efforts  of  the  Urban  Institute 
to  answer  the  same  questions  for 
areas  of  10,000  to  200,000  popula- 
tion. 

The  research  will  use  a  statistical- 
ly  representative  sample  of  about 
'  750  places  to  answer  these  ques- 
tions; all  states  will  be  contacted  to 
determine  if  they  have  already 
I  undertaken  a  transportation  inven- 
tory. The  product  of  this  research 
will  be  a  set  of  summary  tables  that 
quantify  the  type  of  transportation 
providers  and  the  levels  of  services; 
information  on  ridership,  costs  and 
revenues  also  will  be  included. 

In  addition,  the  project  will  investi- 
gate the  impact  of  UMTA's  16(b)  (2) 
programs  on  the  travel  patterns  of 
elderly  and  handicapped  persons 
[Section  16  (b)  (2)  provides  funds  for 
local  non-profit  organizations  to 
purchase  vehicles  to  serve  the 
transportation  needs  of  elderly  and 
handicapped  persons].  The  re- 
search will  address  such  questions 
as:  How  many  special  transportation 
programs  for  the  elderly  and  handi- 
capped (E&H)  in  small  urban  areas 
have  purchased  vehicles  under  the 
16(b)  (2)  program?  What  are  the 
socio-economic  characteristics  of 
the  E&H  riders  of  such  services? 
What  are  the  major  travel  patterns  of 
E&H  riders?  What  has  been  the 
impact  of  such  programs  on  travel 
patterns  of  E&H  riders?  What  has 
been  the  impact  of  16(b)  (2)  in 
reducing  the  cost  of  transportation 
to  the  E&H  rider? 

Reports  from  this  project  are  not  yet 
available 

[1 

Public  Costs  and  User  Charges 
Associated  with  Urban  Auto  Use 

Project:  IT-06-0115 

Funding:  $20,000  UMTA,  $55,000 

Department  of  Transportation 


Schedule:  June  1976  -  August  1977 
Contractor:  Sam  Harris  Associates, 
Ltd. 

The  Department  of  Transporta- 
tion and  UMTA  are  interested  in 
determining  the  spectrum  of  public 
and  private  costs  associated  with 
automobile  use.  This  particular 
study  will  focus  primarily  on  public 
costs  and  the  extent  to  which  users 
bear  their  share  of  public  costs 
through  user  charges.  This  informa- 
tion is  necessary  to  determine  total 
costs  of  auto  use,  how  costs  are 
covered  (via  user  charges,  real 
estate  taxes,  etc.),  and  who  they  are 
being  paid  by,  to  assist  in  the 
evaluation  of  the  impacts  of  changes 
such  as  increased  gasoline  tax  and 
changes  in  parking  fees. 

The  work  will  be  accomplished  in 
seven  separate  tasks:  (1)  categoriza- 
tion of  costs  and  revenues  associat- 
ed with  auto  use;  (2)  quantification 
of  public  expenditures;  (3)  quantifi- 
cation of  user  charges;  (4)  quantifi- 
cation of  special  private  cost  by 
utilities,  employers,  etc.;  (5)  total 
cost  analysis;  (6)  marginal  cost 
analysis;  and  (7)  recommendations. 

Reports  from  this  project  are  not  yet 
available 

Assessment  of  Conventional  and 
Innovative  Methods  for  Financing 
Public  Transportation  Systems 

Project:  IT-06-0127 
Funding:  $90,000 

Schedule:  September  1976  -  Sep- 
tember 1977 

Contractor:  Institute  of  Public  Ad- 
ministration, Gladstone  Associates 

This  study  will  assess  the  various 
ways  in  which  public  transit  systems 
can  be  financed,  such  as  through  tax 
increment  assessment,  value  cap- 
ture, joint  development,  etc.  The 
report  will  provide  interested  local 
officials  with  important  guidelines 
for  evaluating  and  implementing 
potentially  attractive  methods  for 
funding  transit  programs. 
Reports  from  this  project  are  not  yet 
available 

Regional  Financing  Alternatives  for 
Mass  Transit 

Project:  NY-1 1-0003 
Funding:  $98,062 

Schedule:  October  1976  -  Sep- 
tember 1977 

Contractor:  Syracuse  University 
(Dr.  David  Puryear) 


This  project  will  compare  alter- 
native regional  financing  mechan- 
isms for  mass  transit  in  terms  of 
their  economic  efficiency,  equity, 
fiscal  impact,  locational  and  land 
use  incentives,  and  administrative 
feasibility.  Six  alternatives  revenue 
sources  will  be  analyzed  and  evalu- 
ated according  to  the  following 
criteria:  1 )  property  (and  land)  taxes; 
2)  income  taxes;  3)  sales  taxes;  4) 
user  charges;  5)  intergovernmental 
grants;  and  6)  general  revenues. 
Each  of  these  six  general  categories 
will  be  further  divided  into  specific 
tax  formulas  identifying  the  extent  of 
the  tax  base  used,  the  geographic 
area  bearing  the  nominal  financing 
burden,  and  any  other  particular 
features  of  significance.  Alternative 
formulations  will  be  studied  foreach 
tax  base.  The  impact  of  these 
financing  alternatives  will  be  exam- 
ined in  two  ways.  The  first  part  of  the 
project  will  consist  of  a  conceptual 
economic  analysis  of  the  alterna- 
tives, focusing  on  the  issues  of 
efficiency,  equity,  fiscal  impact, 
locational  incentives,  and  feasibility. 

Two  case  studies  will  be  undertak- 
en as  the  second  major  part  of  the 
project,  which  will  allow  a  conceptu- 
al analysis  of  the  financing  alterna- 
tives to  the  actual  metropolitan 
situations  in  the  New  York  and 
Atlanta  regions.  These  two  regions 
represent,  respectively,  a  central 
city-oriented  and  financed  mass 
transit  system  and  a  regional  transit 
system.  The  case  studies  will  gener- 
ate estimates  of  the  impacts  of 
alternative  financing  mechanisms 
on  a  variety  of  groups  and  jurisdic- 
tions in  each  metropolitan  area. 
Reports  from  this  project  are  not  yet 
available 

Sources  of  Non-Federal  Support  for 
Non-Urbanized  Area  Transporta- 
tion: State,  Regional  and  County 
Assessments 

Project:  NC-1 1-0004 
Funding:  $35,000 

Schedule:  September  1976  -  April 
1977 

Contractor:  North  Carolina  A&T 
State  University 

This  study  seeks  to  identify  cur- 
rent non-Federal  funding  for  transit 
services  and  to  anticipate  likely 
resources  to  support  non-urbanized 
area  programs.  Telephone  inter- 
views and  site  visits  will  be  used  to 
identify  financial  data  and  experts' 
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perceptions  of  funding  trends.  Em- 
phasis will  be  on  aspects  unique  to 
low  density,  non-urbanized  areas. 
Elements  of  the  study  will  cover: 

a)  Inventory  of  amounts  of  current 
non-Federal  fiscal  and  in-kind 
contributions  to  public  transpor- 
tation; 

b)  Inventory  of  current  sources  of 
non-Federal  contributions  to 
public  transportation; 

c)  Relationships  between  transit 
expenditures  and  other  social 
service  budget  outlays 

d)  New  concepts  of  non-Federal 
finance, 

e)  Scenarios  for  increasing  non- 
Federal  funding  for  public  trans- 
portation; and 

f)  Special  problems  of  non-Federal 
funding. 

Interview  topics  will  include  lev- 
els of  funds  necessary  to  match 
Federal  programs  or  continue  dem- 
onstration projects,  needs  for  con- 
tinuity and  predictability  of  fund- 
ing sources,  the  limited  fiscal  capac- 
ity of  many  low-income  rural  areas, 
and  the  appropriate  classification  of 
Federal  funds  transferred  to  non- 
Federal  government  treasuries. 
Reports  from  this  project  are  not  yet 
available 


Potential  for  Betterment  District 
Financing  of  Surface  Transit 

Project:  WA-1 1-0005 
Funding:  $30,000 
Schedule:  July  1976  -  July  1977 
Contractor:  University  of  Washing- 
ton (Dr.  Edgar  M.  Horwood) 

This  project's  objective  is  to 
determine  whether  there  are  incre- 
mental benefits  accruing  to  land 
near  bus,  trolley  and  by  inference, 
light  rail  facilities,  and  to  examine 
equity  issues  in  potential  tax  benefit 
districts.  Seattle's  ongoing  geopro- 
cessing  system  will  be  used,  operat- 
ing on  a  10-year  file  of  street  address 
geocoded  building  permits  for  all 
construction,  maintenance  and  re- 
pairs totaling  more  than  $1 ,000.  Use 
of  this  system  will  permit  the  assem- 
bly of  investment  information  by  city 
blocks  emanating  from  transit  lines, 
transit  stops,  transfer  points  and 
other  transit  improvements  such  as 
shelters  and  parking  facilities  near 
freeway  flyer  stops. 

The  total  investment  through  the 
building  permit  file  at  these  loca- 


tions will  be  examined  and  contrast- 
ed with  other  locations  which  do  not 
have  transit  facilities  adjacent  or 
nearby.  Similar  analyses  will  be 
studied  by  considering  property 
sales  and  assessment  records. 

Expected  products  of  the  project 
include  inferences  of  the  potential 
for  small  area  betterment  tax  dis- 
tricts relating  to  bus,  trolley  or  light 
rail,  and  a  methodology  that  could 
be  replicated  for  the  most  part  in 
other  areas  of  the  country  where 
improved  Census  DIME  files  are 
operational. 

Reports  from  this  project  are  not  yet 
available 


Review  of  Highway  Experience  with 
Betterment  Tax  Financing  Issues 

Project:  WA-1 1-0005 
Funding:  $20,000 
Schedule:  July  1976  -  July  1977 
Contractor:  University  of  Washing- 
ton (Dr.  Edgar  M.  Horwood) 

This  project  is  designed  to  review 
and  report  on  the  outcome  of  the 
extensive  studies  undertaken  almost 
20  years  ago  (for  the  then  Bureau  of 
Public  Roads)  on  the  potential 
establishment  of  methods  of  recov- 
ering incremental  land  value  bene- 
fits to  non-users  of  the  highway 
system  and  to  study  inferences  for 
UMTA.  The  Interstate  Highway  and 
National  Defense  Act  of  1956  re- 
quired the  Department  of  Com- 
merce to  report  to  the  Congress  on 
the  feasibility  of  allocating  a  portion 
of  the  costs  of  the  Interstate  high- 
ways to  non-user  beneficiaries  of 
the  system;  a  national  effort  was 
mounted  to  determine  the  impact  of 
transportation  facilities  on  changing 
land  uses  and  values  and  in  legal  and 
administrative  studies  regarding  the 
potential  for  public  bodies  to  tap  the 
land  value  increase  as  a  means  of 
partially  financing  the  facilities.  The 
studies,  however,  did  not  produce 
any  tangible  Federal,  State  or  local 
policy  or  actions. 

In  view  of  current  UMTA  interest 
in  value  capture,  a  study  of  this 
information  is  warranted  to  assist 
current  thinking.  The  effort  will 
include  a  limited  conference  of 
analysts  in  the  subject  area  in 
cooperation  with  the  Center  for 
Transportation  Studies  at  the  Uni- 
versity of  California,  Berkeley. 
Reports  from  this  project  are  not  yet 
available 


Office  of  Program  Evaluation 

The  Office  of  Program  Evaluation 
is  responsible  for  evaluating  the 
effectiveness  of  UMTA  programs, 
and  for  monitoring  urban  transpor- 
tation performance.  The  office  is 
actively  developing  new  approaches 
to  transportation  performance  eva- 
luation, applying  them  to  selected 
systems  and  UMTA  grant  programs, 
and  testing  the  utility  of  various 
indicators.  Studies  are  also  under- 
way in  such  areas  as  transit  costs, 
operating  (expense/revenue)  ratios, 
and  transit  efficiency  and  productiv- 
ity. A  major  survey  of  work  trip  data 
is  also  underway,  in  cooperation 
with  other  federal  agencies,  to 
establish  the  basis  for  analysis  of 
trends  of  national  significance. 
Future  activities  will  concentrate 
on  grant  import  evaluations,  grant 
delivery  approaches,  and  grant 
criteria  development,  and  a  national 
conference  on  transit  productivity  in 
1977. 


Survey  of  Travel-to-Work,  1976- 
1977 

Project:  DC-06-0144 

Funding:  $1,025,000  UMTA, 

$25,000  FHWA 

Schedule:  July  1976  -  April  1978 
Contractor:  U.S.    Department  of 
Commerce's  Bureau  of  the  Census 

The  travel-to-work  survey  is  a 
supplement  to  the  U.S.  Department 
of  Housing  and  Urban  Develop- 
ment's 1976-77  Annual  Housing 
Survey.  The  content  of  the  survey  is 
identical  to  the  1975-76  survey, 
except  that  data  is  being  collected 
from  20  additional  metropolitan 
areas.  Special  tabulations  will  be 
published  and  public  use  tapes  will 
be  made  available. 


Survey  of  Travel-to-Work,  1975  - 
1976 

Project:  DC-06-0124 
Funding:  $1,195,000  UMTA, 
$300,000  Department  of  Transporta- 
tion, $244,500  FHWA 
Schedule:  June  1975  -  April  1977 
Contractor:  U.S.    Department  of 
Commerce's  Bureau  of  the  Census 
The  travel-to-work  survey  is  a 
supplement  to  the  U.S.  Department 
of  Housing  and  Urban  Develop- 
ment's 1975-76  Annual  Housing 
Survey.  Data  has  been  collected 
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from  all  workers  in  170,000  house- 
holds in  the  national  sample  and 

>  200,000  households  among  21  se- 
lected metropolitan  areas.  This 
information  will  include  modal  us- 

I  age,  travel  time,  travel  distance, 
satisfaction  with  means  of  transpor- 
tation, characteristics  of  commuters 
and  other  changes  in  commuting 
patterns  since  1970.  The  data  is 

|  expected  to  benefit  local  and  nation- 
al transportation  planning  and  pro- 

|   gramming  activities. 

j  Special  tabulations  will  be  published 
1  and  public  use  tapes  will  be  made 
I  available 


Paratransit  Reporting  System 

Project:  IL-06-0035 
Funding:  $100,000 
Schedule:  July  1976  -  April  1977 
j    Contractor:  International  Taxicab 
I  Association 

Sub-Contractors:  Wells  Research 
;  Company 

This  project  is  designed  to  devel- 
op a  paratransit  reporting  system 
that  is  compatible  with  the  Fair 
Accounting  and  Reporting  Elements 
(FARE)  program  and  which  meets 
reporting  requirements  as  set  out  in 
Section  15  of  the  UMTA  enabling 
legislation. 

A  final  report,  A  Paratransit  Report- 
ing System,  is  scheduled  for  publi- 
cation in  April  1977. 


Development  of  Performance 
Indicators  for  Transit  Properties 

Project:  CA-11-0014 
Funding:  $79,528 

Schedule:  October  1976  -  Sep- 
tember 1977 

Contractor:  University  of  Califor- 
nia—Irvine (Dr.  G.J.  Fielding) 

This  project  undertakes  research 
on  the  development  of  performance 
indicators  fortransit  properties.  This 
work  will  build  upon  previous  re- 
search into  this  field  as  well  as  the 
experience  of  the  transit  industry 
with  the  use  of  indicators  such  as 
self  support  ratio,  percent  popula- 
tion served,  revenue  passengers  per 
vehicle  miles  traveled,  passengers 
per  employee  and  operating  cost  per 
passenger.  Measures  of  perform- 
ance proposed  for  this  study 
include  passenger  miles  per  vehicle 
mile  traveled,  passenger  miles  per 


employee,  operating  cost  per  pas- 
senger mile  traveled. 

Reports  from  this  project  are  not  yet 
available 


Evaluation  of  Central  Area  Restraint 
Measures 

Project:  MA-1 1-0007 
Funding:  $125,000 
Schedule:  October   1976   -  Sep- 
tember 1977 

Contractor:  Harvard  University  (Dr. 
John  F.  Kain) 

This  project  undertakes  research 
for  the  evaluation  of  central  area 
restraint  measures  site-specific  to 
Boston.  The  study  will  build  upon 
prior  experience  acquired  in  cali- 
brating the  Transport  Air-Shed 
Simulation  Model  (TASSIM),  an 
adaptation  of  the  Urban  Transporta- 
tion Planning  System  (UTPS)  ap- 
proach, which  projects  urban  travel 
as  a  consequence  of  trip  generation, 
trip  distribution,  modal  split  and 
network  assignment.  The  study  also 
will  investigate  restraint  schemes 
already  implemented  in  London  and 
Singapore. 

Specific  work  to  be  conducted  will 
include  these  tasks: 

•  Conduct  a  literature  search  eval- 
uating central  area  restraint  meas- 
ures; 

•  Consult  with  Boston  Redevelop- 
ment Authority  planners  to  take 
account  of  their  auto-restricted 
zone  project  and  offer  assistance; 

•  Assemble  and  prepare  for  analysis 
data  describing  patterns  of  trans- 
portation and  land  use  in  the 
Boston  metropolitan  area; 

•  Develop  and  calibrate  travel  fore- 
casting model  to  Boston  data; 

•  Devise  alternative  restraint  poli- 
cies for  Boston; 

•  Interview  elected  officials,  admin- 
istrators and  staff  about  factors 
affecting  political  and  administra- 
tive feasibility  of  the  alternative 
measures  and  analyze  legal  re- 
quirements; 

•  Calculate  the  transport  effects  of 
alternative  restraint  policies; 

•  Evaluate  the  political  and  adminis- 
trative feasibility  of  alternative 
restraint  policies;  and 

•  Report  on  the  findings. 

Reports  from  this  project  are  not  yet 
available 


Development  of  Indices  of 
Transportation  Effectiveness 

Project:  PA-11-0013 
Funding:  $19,110 
Schedule:  July  1976  -  July  1977 
Contractor:  Carnegie-Mellon  Uni- 
versity (James  P.  Romualdi) 

Recent  concern  for  shorter  range 
planning  procedures  and  emphasis 
on  evaluation  of  alternatives  has 
renewed  interest  in  the  development 
of  indices  of  transportation  effec- 
tiveness. A  full  complement  of  such 
measures  provides  a  basis  for  rank- 
ing the  relative  effectiveness  of 
several  alternatives.  Prior  work 
under  this  grant  has  concentrated 
on  identifying  the  measures  to  be 
incorporated  and  weighting  them. 
Criteria  for  the  indices  have  been 
developed,  and  construction  and 
testing  of  the  indices  is  included. 
Example  applications  will  be  devel- 
oped for  test  cities,  with  the  results 
presented  in  a  form  suitable  for  use 
by  communities,  State  or  Federal 
governments  as  an  evaluation  tool. 
Reports  from  this  project  are  not  yet 
available 


A  Methodology  to  Evaluate  the 
Startup  Yield  for  New  System 
Commitments 

Project:  PA-11-0013 
Funding:  $26,808 
Schedule:  July  1976  -  July  1977 
Contractor:  Carnegie-Mellon  Uni- 
versity (Richard  A.  Rice) 

This  project  will  seek  to  construct 
a  methodology  that  will  quantify  the 
key  elements  of  modal  variants  for 
urban  transport  for  preliminary 
comparison  and  judgment  in  new 
system  proposals.  Energy,  capital 
and  timeframes  have  become  most 
important  in  system  planning  and 
the  ability  to  scientifically  calibrate 
the  implications  of  these  parameters 
could  greatly  accelerate  the  process 
of  system  selection  among  candi- 
date plans. 

Prime  planning  variables  include 

(1)  specific  system  energy  con- 
sumption rate  per  unit  to  be  moved; 

(2)  investment  yield  in  annual  mobil- 
ity gained  per  dollar  capital  cost;  (3) 
normal  time  to  (startup)  completion 
or  recycle  times  for  60  percent 
changeover  in  existing  systems;  (4) 
public  and/or  private  agencies  now 
available  for  implementation,  fund- 
ing and  management. 
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The  methodology  evolved  will  first 
be  applied  to  recent  historical  cases, 
thus  illustrating  the  considerable 
correlation  between  the  proposed 
"startup  yield"  results  and  the  initial- 
ly perceived,  or  actually  demonstrat- 
ed, relative  results.  The  project  will 
include  these  tasks:  preparation  of 
general  startup  yield  methodology, 
application  of  algorithms  to  general- 
ized historical  cases,  application  of 
algorithms  to  recent  HSGT  and 
urban  proposals,  presentation  of 
algorithm  methodology  as  a  prelimi- 
nary planning  tool  for  urban  deci- 
sion makers,  discussion  of  implica- 
tions of  findings  and  preparation  of 
final  reports. 

Reports  from  this  project  are  not  yet 
available 


Methodologies  for  Evaluating  Public 
Transport  Investments  and  Their 
Pricing  and  Financing  Strategies 

Project:  PA-11-0013 
Funding:  $25,586 
Schedule:  July  1976  -  July  1977 
Contractor:  Carnegie-Mellon  Uni- 
versity (Martin  Wohl) 

This  project  is  designed  to  devel- 
op textual  materials— suitable  for 
use  by  engineering  and  planning 
analysts,  and  by  policy  making 


agency  specialists— for  evaluating 
different  urban  transportation  pro- 
posals and  their  pricing  and  finan- 
cing strategies.  Topics  to  be  dis- 
cussed include: 

•  Functional  development  of  short- 
and  long-run  cost  functions,  espe- 
cially those  used  for  investment 
planning  analysis,  cost  effective- 
ness studies  and  pricing  analysis; 

•  Functional  development  of  de- 
mand functions  for  use  in  the 
determination  of  equilibrium  flow 
and  the  travel  benefits  stemming 
from  it; 

•  Basic  pricing  and  economic  effi- 
ciency principles  for  the  short- 
and  long-run,  and  their  applica- 
tion; 

•  Benefit-cost  analysis  methods  for 
mutually  exclusive  pricing  and 
investment  alternatives;  and 

•  Pricing,  investment  planning  and 
financing  in  practice. 

Reports  from  this  project  are  not  yet 
available. 

Regulatory  and  Marketing  Aspects 
of  Urban  Transportation  Systems 

Project:  PA-11-0013 
Funding:  $25,241 
Schedule:  July  1976  -  July  1977 
Contractor:  Carnegie-Mellon  Uni- 
versity (Dwight  Bauman) 


The  project  will  focus  principally 
on  the  regulatory  and  marketing 
aspects  of  paratransit  services.  One 
phase  of  the  project  will  include  the 
development  of  a  set  of  regulatory 
guidelines  for  use  by  the  PUC  with 
specific  applicability  to  Pennsylva- 
nia. This  phase  will  seek  to  analyze 
the  effects  of  different  regulatory 
environments  on  future  paratransit 
operations.  The  second  phase  will 
be  used  to  analyze  the  effects  of  the 
different  regulatory  environments 
on  various  marketing  aspects  of 
paratransit  services.  One  aspect  will 
be  to  determine  the  degree  to  which 
flexibility  in  contract  negotiations 
for  shared  ride  services  is  hindered 
by  regulatory  constraints  concern- 
ing vehicle  type,  size  or  methods  of 
fare  calculation.  A  second  aspect 
will  be  to  consider  the  impact  of 
subsidized  social  service  programs 
on  public  and  private  carriers  and  to 
develop  guidelines  for  contractual 
and  marketing  relationships.  The 
project  also  will  propose  guidelines 
for  developing  joint  marketing  strat- 
egies between  private  operators  and 
public  mass  transit  operators. 
Reports  from  this  project  are  not  yet 
available 

Improving  Center  City  Environment 
and  Transportation 

Project:  DC-06-0163 
Funding:  $55,000 

Schedule:  September  1976  -  May 
1977 

Contractor:  Public  Technology,  Inc. 

This  study  will  focus  on  ways  to 
improve  the  center  city  environment 
and  transportation  by  working  with 
local  officials  in  general  purpose 
government  to  assess  the  potential 
of  such  concepts  as: 

1.  Auto-restricted  zones,  parking 
restrictions,  selective  closure  of 
streets  to  traffic,  bans  of  truck 
deliveries. 

2.  Pedestrian  streets  and  malls, 
pedestrian  skywalks,  under- 
ground concourses  and  other 
kinds  of  pedestrian  walkway  sys- 
tems. 

3.  Transitways,  downtown  minibus 
services,  attractive  displays  of 
route  and  schedule  information, 
and  other  improvements  in  center 
city  transit  service. 

4.  Moving  walkways,  people  movers 
and  other  mechanized  pedestrian 
assists  for  downtown  circulation. 


Pedestrian  and  transit  malls,  such  as  Nicollett  Mall  in  Minneapolis,  provide  mechanisms  for 
improving  center  city  environments  and  transportation  services  at  the  same  time. 
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5.  Landscaping,  use  of  outdoor  art 
and  street  furniture  (benches, 
shelters,  lighting),  creation  of 
vest  pocket  parks  and  other 
downtown  beautification  proj- 
ects. 

Reports  from  this  project  are  not  yet 
available 

Implementation  of  Joint  Develop- 
ment/Value Capture  Techniques 

Project:  TX-1 1-0006 
Funding:  $319,995 
Schedule:  June  1976  -  June  1978 
Contractor:  Rice  Center  for  Com- 
munity Design  and  Research  (Carl 
P.  Sharpe) 

This  project  undertakes  research 
on  the  implementation  of  joint 
development/value  capture  (JD/VC) 
techniques  in  a  series  of  selected 
cities.  The  project  consists  of  four 
tasks: 

Task  I 

Prepare  a  report  cataloguing  and 
describing  alternative  JD/VC  tech- 
niques, based  upon  current  litera- 
ture and  previous  research.  Investi- 
j  gate  and  analyze  both  conventional 
and  innovative  JD/VC  techniques 
for  funding  mass  transit  that  can  be 
made  available  to  local  and  state 
governments.  Document  each  tech- 
nique in  terms  of  key  characteris- 
tics against  issues  such  as  manage- 
ment, implementation,  risk,  return 
on  investment,  public  acceptance, 
funding  performance,  land  use  im- 
pacts, community  design  opportu- 
nities, and  social  and  natural  envi- 
ronmental concerns. 

Task  II 

Establish  a  research  team  of 
persons  skilled  in  the  legal,  financial 
and  planning  aspects  of  JD/VC.  As 
part  of  the  research  effort,  this  team 
will  study  the  application  of  various 
JD/VC  techniques  to  a  group  of  from 
three  to  six  cities.  The  cities  will  be 
selected  from  a  list  of  candidate 
cities  with  the  concurrence  of 
UMTA.  Investigate  the  selected 
cities  and  recommend  a  program  of 
options  according  to  the  circum- 
I  stances  of  each  city.  The  research 
!  project  will  aid  each  city  in  the  study 
of  key  problems,  opportunities  and 
constraints  as  participant  observers 
to  key  local  officials,  agencies  and 
institutions  involved  in  transit/land 
use  development.  Prepare  a  report 
covering  each  city,  setting  forth  a 


program  of  options  for  that  city 
describing  circumstances,  needs, 
interaction  of  the  team  with  city 
officials  and  recommended  courses 
of  action. 

Task  III 

The  grantee  will  establish  and 
maintain  a  diary  which  documents 
the  operational  experience  in  eval- 
uating different  JD/VC  techniques 
within  different  cities.  The  grantee 
will  perform  a  reporting  function  on 
those  cities  selected  for  investiga- 
tion as  a  component  of  the  research 
performed  for  UMTA.  The  decision 
to  proceed  will  be  determined  by 
UMTA  should  a  need  develop  for  a 
reporting  function  on  other  cities 
which  may  have  JD/VC  applications 
underway.  The  diary  should  include 
typical  problems  and  opportunities 
experienced  by  different  cities  and 
will  utilize  the  key  issues  to  be 
addressed,  as  described  earlier. 
Structure  and  time  this  reporting 
function  to  serve  the  primary  pur- 
poses of  supporting,  rejecting  or 
alternating  the  theoretical  aspects  of 
JD/VC  as  it  confronts  problems  and 
constraints  in  application  over  the 
24  month  life  of  this  project.  High- 
light accomplishments  in  progress 
within  the  selected  cities  as  exam- 
ples which  may  be  of  interest  to 
other  cities. 

Task  IV 

The  grantee  will  conduct  three 
seminars  and  two  conferences  dur- 
ing the  period  of  this  project  to 
enhance  the  state  of  JD/VC  knowl- 
edge for  the  academic  and  profes- 
sional community 
Reports  from  this  project  are  not  yet 
available 


Assessing  the  Role  of  Transit  in  the 
Implementation  of  Adopted  Multi- 
Centered  Land  Use  Plans 

Project:  WA-1 1-0005 
Funding:  $40,000 
Schedule:  July  1976  -  July  1977 
Contractor:  University  of  Washing- 
ton (Jerry  B.  Schneider) 

Several  large  U.S.  cities  have 
recently  adopted  use  plans  that 
emphasize  the  development  of  a 
multi-centered  structure  during  the 
next  few  decades.  These  plans  call 
for  the  development  of  several 
relatively  large  "major  diversified 
centers"  (MDC's)  in  strategic  loca- 
tions within  the  metropolitan  area. 


The  expectation  is  that  the  creation 
of  a  multi-centered  urban  structure 
will  reduce  the  convergence  and 
congestion  problems  that  most  sin- 
gle-centered cities  currently  expe- 
rience as  well  as  providing  a  wide 
variety  of  other  non-transportation 
benefits.  Two  basic  concepts  will  be 
investigated  initially:  One  states  that 
the  best  way  to  encourage  growth  to 
take  place  in  an  outlying  center  is  to 
connect  it,  in  advance,  with  rapid 
transit  service  to  one  or  more  of  the 
older  established  centers  in  the 
region;  The  other  states  that  outly- 
ing centers  will  grow  only  if  they  are 
not  provided  with  rapid  transit  serv- 
ice to  the  existing  centers  but  are 
instead  highly  accessible  by  all 
transportation  modes  to  their  imme- 
diate hinterland.  Other  combina- 
tions of  transit  policy  that  fit  be- 
tween these  two  extremes  will  also 
be  assessed. 

One  purpose  of  the  project  will  be 
to  define  and  analyze  the  risk  factors 
that  are  associated  with  a  policy  of 
using  transit  investment  to  guide 
land  use  decision-making  and  to 
relate  them  to  the  benefits  that  are 
attributed  to  the  multi-centered 
urban  form.  Much  of  the  work  in  this 
project  will  be  oriented  to  finding 
ways  and  means  of  testing  the 
hypothesis  that  a  multi-centered 
urban  form  can  be  attained  only  if 
transit  investments  are  made  in 
advance  of  developer  decisions  in 
the  outlying  centers  designated  for 
rapid  growth.  Multi-centered  land 
use  plans  from  several  cities  will  be 
reviewed  after  which  a  sample  will 
be  visited  to  obtain  the  best  available 
thinking  from  key  persons.  A  re- 
search report  will  be  produced  that 
will  contain  an  assessment  of  cur- 
rent actions  and  plans  on  this  topic 
in  the  United  States  and  several 
foreign  countries.  The  material  will 
provide  useful  guidelines  to  policy 
level  people  in  Federal,  state  and 
local  agencies. 

Reports  from  this  project  are  not  yet 
available 


Integrated  Paratransit  Transporta- 
tion Planning  for  Low  Density  Sub- 
urban Areas 

Project:  I L- 11-0008 

Funding:  $89,965 

Schedule:  July  1976  -  July  1977 

Contractor:  University  of  Illinois, 

Chicago  Circle  (Ashish  Sen,  Siim 

Soot) 
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A  typical  question  facing  trans- 
portation planners  is:  What  mode 
mix  will  be  cost-effective  while 
minimizing  energy  consumption 
and  environmental  impact  in  low 
density,  presently  auto-dependent 
areas?  In  this  project,  methodolo- 
gies will  be  developed  for  applica- 
tion to  the  low  density  areas  of  the 
Chicago  Standard  Metropolitan  Sta- 
tistical Area  (SMSA)  to  further  refine 
and  test  the  techniques.  This  effort 
will  be  limited  to  work  trips  and  will 
produce: 

•  A  low  density  planning  package, 
national  in  scope,  for  use  by  local 
planning  agencies  across  the  na- 
tion; and 

•  An  application,  regional  in 
scope,  of  the  above  package  to  the 
Chicago  area. 

Reports  from  this  project  are  not  yet 
available 


Major  Employer  Attitudes  Toward 
Promotion  of  Vanpools 

Project:  WA-1 1-0005 
Funding:  $20,000 
Schedule:  July  1976  -  July  1977 
Contractor:  University  of  Washing- 
ton (Dr.  Edgar  M.  Horwood) 

This  project  will  seek  the  reasons 
for  involvement/non-involvement  of 
major  employers  with  vanpool  serv- 
ices and  their  attitudes  toward 
promotion  of  vanpools  for  their 
employees.  While  there  have  been 
some  important  breakthroughs  in 
the  establishment  of  vanpool  serv- 
ices to  major  employment  sites,  the 
urban  planning  community  as  a 
whole  knows  very  little  in  a  studied 
way  about  the  receptivity  to  vanpool 
schemes  by  major  employers. 

One  element  of  the  research 
involves  an  investigation  to  deter- 
mine under  what  circumstances 
vanpooling  has  developed  or  failed 
to  develop  and  seeks  answers  to 
questions  such  as:  How  limited  or 
widespread  are  the  ingredients  for 
success  in  employer-sponsored  or 
assisted  vanpool  programs?  What 
are  the  reasons  for  employer  in- 
volvement or  non-involvement? 
How  critical  is  the  initial  reaction  of 
top  management?  Do  fears  of  get- 
ting involved  in  a  new  area  of 
employee  benefits  discourage  man- 
agement? 

The  effort  will  include  mail  and 
telephone  surveys  with  followup 
visits  to  selected  sites  for  case  study 
documentation.  Also  included  will 


be  an  analysis  of  the  impacts  of  local 
institutional  barriers  to  responses  to 
vanpooling. 

Reports  from  this  project  are  not  yet 
available 

A  Prototype  Paratransit  Element  for 
the  Transportation  Systems 
Management  and  Transportation 
Improvement  Programs 

Project:  WA-1 1-0005 
Funding:  $40,000 
Schedule:  July  1976  -  July  1977 
Contractor:  University  of  Washing- 
ton (Dr.  Edgar  M.  Horwood) 

This  project  seeks  to  develop 
models  of  specific  plans,  programs, 
procedures,  methodologies  and 
experiments  for  making  the  para- 
transit elements  of  the  Transporta- 
tion Systems  Management  (TSM) 
element  and  Transportation  Im- 
provement Program  (TIP)  meaning- 
ful, particularly  in  relating  to  the 
integration  of  paratransit  with  gen- 
eral line-haul  service.  The  project 
will  include  a  case  study  of  the 
Seattle  urban  area,  evolution  of 
guidelines  and  procedures  arising 
out  of  the  above  experience  and 
evolution  of  designs  for  experiments 
and  technical  studies  arising  out  of 
the  other  work  elements. 

The  case  study  would  seek  to 
identify  all  of  the  relevant  entities, 
both  internal  and  external,  which 
may  relate  to  potential  paratransit 
financing,  regulation,  operations 
and  management.  It  also  would 
conduct  an  institutional,  legal  and 
organizational  systems  analysis  of 
the  specific  goals,  resources,  con- 
straints and  opportunities  of  these 
entities  in  regard  to  the  potential 
paratransit  developments;  monitor 
local  adaptation  to  paratransit  and 
its  evolution  in  the  local  TSM  and 
TIP;  develop  detailed  substantive 
paratransit  TSM  and  TIP  prototype 
program  elements  for  the  Seattle 
urban  area,  including  programmatic 
phasing;  and  evaluate  local  agency 
reaction  to  the  program  elements 
developed.  Other  actions  would 
include  analysis  of  the  impact  on  the 
efforts  of  local  MPO's  (Metropolitan 
Planning  Organizations)  of  Federal 
TSM  and  TIP  regulations  as  they 
develop. 

Expected  products  include  proto- 
type paratransit  elements  for  the 
TSM  and  TIP;  guidelines  for  the 
development  of  paratransit  ele- 
ments of  the  TSM  and  TIP;  study  and 


experimental  designs  for  UMTA's 
potential  use  in  the  furtherance  of 
local  technical  studies;  and  a  report 
evaluating  local  MPO  and  other 
agency  adaptation  of  paratransit 
elements  in  the  TSM  and  TIP. 
Reports  from  this  project  are  not  yet 
available 


TSM  Institutional  and  Planning 
Research 

Project:  IT-06-0138 

Funding:  $122,500 

Schedule:  June,  1976  -  February 

1978 

Contractor:  Not  yet  selected 

UMTA's  Transportation  Systems 
Management  (TSM)  requirement 
establishes  a  new  responsibility  for 
planning  agencies  to  coordinate  and 
rationalize  a  set  of  short-term  and 
low-capital  improvements  while 
attempting  to  achieve  a  balance 
between  such  diverse  goals  as 
improved  mobility,  energy  conser- 
vation, efficiency  of  road  space  use, 
reduction  of  vehicle  use  in  congest- 
ed areas  and  pollution  abatement. 
These  often-conflicting  goals  dem- 
onstrate a  real  need  for  changing  the 
planning  process  to  become  profi- 
cient at  developing  strategies  with 
respect  to  the  various  objectives  and 
to  proceed  in  a  much  shorter  time 
frame.  Moreover,  no  standard  tech- 
nical study  procedure  exists  for 
assessing  current  system  perform- 
ance and  developing  plans  for  im- 
plementation. 

To  help  implement  improved 
planning  procedures,  this  project  is 
designed  to  develop  documentation 
on  institutional  arrangements  and 
planning  techniques  for  accom- 
plishing TSM,  and  develop  new 
approaches  and  methods  for  re- 
sponding to  the  demands  of  TSM  on 
the  planning  process.  These  tasks 
will  be  completed: 

•  Performance  of  case  studies  on 
institutional  arrangements  in  12 
cities  to  identify  the  interagency 
agreements  and  delegations  of 
responsibility  needed  to  accom- 
plish TSM  and  document  the  TSM 
planning  activities  in  those  cities; 

•  Description  of  technical  planning 
activities  necessary  to  support, 
develop,  implement  and  maintain 
effective  TSM  programs; 

•  Description  of  the  methods  and 
techniques  currently  available  to 
assist  TSM  activities; 

•  Summary  of  current  knowledge  of 
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interrelationships  among  TSM 
actions  and  suggested  multi- 
action  TSM  strategies  for  dealing 
with  the  multiple  TSM  goals;  and 
•  Development  of  work  statements 
on  high-priority  or  high-payoff 
research  in  TSM  planning.  Re- 
search will  then  be  undertaken  to 
advance  the  study  of  TSM  institu- 
tional arrangements  and  planning 
methodology. 

Two  reports  will  be  published  at 
the  project's  conclusion;  the  initial 
report  will  summarize  the  findings 
from  the  case  study  cities,  assess  the 
impacts  of  institutional  structure  on 
TSM  planning,  discuss  data  require- 
ments for  multi-modal  TSM  plan- 
ning, and  summarize  data  on  the 
impact  of  TSM  actions  and  methods 
for  the  evaluation  of  actions.  Por- 
tions of  this  material  will  be  orga- 
nized into  a  state-of-the-art  manual 
for  TSM  planning. 

The  final  report,  estimated  for 
February  1978,  will  document  the 
results  of  research  on  a  number  of 
high-priority  and  high-payoff  areas 
of  TSM  planning,  and  will  probably 
include  special  emphasis  on  the 
problem  of  demonstrating  and  cir- 
culating technical  methodology  on 
the  subject. 

Reports  from  this  project  are  not  yet 
available 


Transportation  Systems 
Management  Element  Guideline 
Review 

Project:  NY-11-0014 

Funding:  $32,000 

Schedule:  July  1976  -  July  1977 

Contractor:  Polytechnic  Institute  of 

New  York  (Professors  Kenneth  W. 

Crowley,  Martin  F.  Huss) 

This  project  will  review  a  repre- 
sentative sample  of  Transportation 
System  Management  (TSM)  plans  to 
evaluate  their  format  and  organiza- 
tion. (The  TSM  element  is  now 
required  in  all  comprehensive  plans 
submitted  to  UMTA  and  FHWA  by 
metropolitan  planning  organiza- 
tions) This  effort  will  identify  areas 
of  consistency  as  well  as  of  diversity, 
areas  of  emphasis  as  well  as  areas  of 
minimum  response.  Based  on  these 
evaluations,  a  determination  will  be 
made  of  the  need  for  an  expanded 
and,  perhaps,  more  formally  struc- 
tured set  of  guidelines  for  future 
submissions  of  TSM  plans.  A  formal 
final  report  will  be  prepared,  de- 
scribing the  work  undertaken  and 


presenting  conclusions  and  recom- 
mendations. 

Transportation  Systems 
Management  Course  Development 

Project:  NJ-1 1-0004 

Funding:  $23,314 

Schedule:  July  1976  -  July  1977 

Contractor:  Princeton  University 

(Alain  Kornhauser) 

This  project  was  intended  to 
develop  a  "short  course"  for  profes- 
sionals and  an  undergraduate 
course  in  Urban  Transportation 
Systems  Management  (TSM),  in- 
cluding the  development  of  course 
lecture  notes,  documentation  of 
references,  collection  of  visual  aid 
materials  and  teaching  of  the  under- 
graduate course  during  the  spring 
semester,  1 977,  and  the  short  course 
during  summer,  1976. 

Current  Federal  directives  require 
the  formulation  and  implementation 
of  Transportation  Systems  Man- 
agement plans  by  urban  areas,  so 
there  is  a  need  for  the  graduating 
urban  transportation  student  to  be 
conversant  with  TSM  and  a  need  for 
the  practicing  professional  to  have 
the  opportunity  to  quickly  acquire  a 
working  knowledge  of  TSM. 

Course  materials  will  be  available 
at  the  project  completion. 


Office  of  Policy  Research 

The  Office  of  Policy  Research 
plans  and  coordinates  UMTA's  re- 
search policies  and  programs  and 
defines  the  R&D  goals,  objectives, 
needs  and  requirements.  The  policy 
oriented  research  conducted  by  this 
Office  consists  of  studies  and  analy- 
sis designed  to  advance  the  under- 
standing and  resolution  of  critical 
transportation  problems  and  to  aid 
in  policy  formulation  and  resource 
allocation  decisions  at  the  Federal 
level. 

This  Office  also  administers  the 
UMTA  University  Research  and 
Training  Program.  Current  policy 
research  projects  include  the  follow- 
ing: 

Means  for  Reducing  Light  Rail 
Transit  Cost  Through  Standardiza- 
tion of  System  Elements 

Project:  IT-06-01 03-03 
Funding:  To  be  announced 
Schedule:  September  1976 -contin- 
uing 

Contractor:  To  be  selected 


There  is  considerable  evidence 
that  standardization  of  LRT  system 
components  such  as  the  power 
distribution  subsystem,  signals  and 
controls,  at-grade  intersections, 
trackage  switches,  at-grade  stations 
and  other  lesser  elements  could 
result  in  considerable  savings.  Man- 
ufacturers would  be  able  to  produce 
in  larger  quantities  at  lower  unit 
costs,  the  larger  market  created  by 
standardization  would  encourage 
competition,  maintenance  and  re- 
placement parts  would  be  lower, 
inventory  of  spare  parts  would  be 
lower,  and  the  reliability  of  parts 
would  be  better  since  more  expe- 
rience can  be  accumulated  on  each 
part  in  a  shorter  time  period.  This 
study  will  focus  on  which  parts 
should  be  standardized,  how  it 
should  be  achieved,  and  the  impact 
it  will  have  on  operating  flexibility 
and  manufacturers  capability. 

Reports  from  this  project  are  not  yet 
available 


Study  of  Methods  of  Improving  LRT 
Service 

Project:  IT-06-01 03-02 
Funding:  $53,000 

Schedule:  September  1976  -  June 
1977 

Contractor:  DeLeuw  Cather  and 
Company 

This  study  will  investigate  the 
potential  for  improving  light  rail 
transit  (LRT)  service  and  reducing 
LRT  cost  through  the  following 
means: 

•  Implementation  of  self  service  fare 
systems.  This  could  improve  trip 
speed  by  reducing  load/unload 
time,  conserve  manpower  and 
permitthe  introduction  of  different 
fare  structures.  However  this 
would  have  to  be  weighed  against 
the  cost  of  monitoring,  the  cost  of 
automated  ticket  dispensing 
equipment  and  regulatory  powers 
available  in  various  cities. 

•  Improvement  of  surface  LRT  oper- 
ation through  various  planning 
techniques  such  as  pre-emptive 
signalling,  low  barriers  orcurbing, 
pedestrian  malls,  etc. 

•  Improve  safety  and  flow  through 
intersections. 

Reports  from  this  project  are  not  yet 
available 
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The  new  Standard  Light  Rail  Vehicle,  developed  in  the  United  States  with  UMTA  assistance, 
was  one  of  many  programs  worldwide  studied  in  a  comprehensive  light  rail  transit  analysis. 


Light  Rail  Transit  Study 

Project:  IT-06-0103 

Funding:  $170,000 

Schedule:  June,   1975  -  October 

1976 

Contractor:  DeLeuw  Cather  and 
Company 

This  project  consisted  of  a  com- 
prehensive assessment  of  light  rail 
transit  (LRT)  throughout  the  world, 
tracing  the  development  of  the  LRT 
mode  during  the  last  two  decades, 
reviewing  contemporary  planning 
concepts  of  light  rail  and  describing 
LRT  guideways,  vehicles,  operating 
modes  and  economics.  The  result- 
ing report,  "Light  Rail  Transit:  A 
State-of-the-Art  Review,"  repre- 
sents the  most  detailed  and  authorit- 
ative treatment  of  light  rail  technol- 
ogy available  in  the  English  lan- 
guage. 

The  report  contains  a  detailed 
description  of  12  representative  light 
rail  systems  in  Europe  and  North 
America  and  a  comparison  of  LRT 
with  other  transit  modes.  Other 
chapters  deal  with  rights-of-way  and 
stations,  light  rail  vehicles,  track, 
power  and  vehicle  control  systems, 
light  rail  transit  operations  and  cost 
considerations. 

The  report  should  be  of  particular 
interest  to  planners,  engineers  and 
analysts  engaged  in  planning  stud- 
ies and  alternatives  analyses  at  the 
local  level  and  to  planning  agencies 
and  transit  authorities  which  con- 
template capital  intensive  improve- 
ments in  their  transportation  sys- 
tems. 

Reports  from  this  project  are  listed  in 
Appendix  I 


Assessment  of  Present  and  Future 
Paratransit  Potential 

Project:  DC-06-0150 
Funding:  To  be  announced 
Schedule:  June  1976  -  continuing 
Contractor:  To  be  selected 

Although  the  term  "paratransit" 
was  virtually  unknown  three  years 
ago,  today  the  concept  is  receiving 
increasing  attention  as  a  family  of 
viable  urban  transportation  options. 
In  the  last  three  years,  several 
theoretical  studies  have  examined 
specific  aspects  of  paratransit  and 
numerous  paratransit  concepts 
have  been  implemented  as  demon- 
stration and  production  systems. 

An  important  point  in  paratransit 
development  has  now  been  reached 


with  respect  to  what  extent  the 
implemented  systems  have  fulfilled 
the  potential  predicated  in  theoreti- 
cal studies,  what  the  future  potential 
for  paratransit  should  be,  what  goals 
should  be  set,  what  strategies  can  be 
followed  to  realize  that  potential  and 
what  initiatives  the  Federal  Govern- 
ment can  pursue. 

This  three-part  project  will  assess 
the  potential  for  paratransit  through 
three  tasks:  Conduct  of  a  back- 
ground survey  of  previous  research, 
current  research  and  system  imple- 
mentation results;  assessment  of  the 
existing  state-of-the-art  of  paratran- 
sit development;  and  identification 
of  future  potentials  for  paratransit. 
Reports  from  this  project  are  not  yet 
available 


Assessment  of  Paratransit  Service  in 
Europe  and  North  America 

Project:  FN-06-0002 
Funding:  $15,000 

Schedule:  March  1976  -  January 
1977 

Contractor:  Ecoplan  International 

Within  the  past  few  years  there  has 
been  a  growing  interest  in  the 
potential  of  paratransit  service  in 
Europe  and  North  America.  Because 
of  the  rapid  pace  of  this  develop- 
ment, this  study  was  jointly  spon- 
sored with  Canada,  Australia, 
France  and  Germany  to  provide  a 
broad  perspective  of  progress  on 
both  continents  so  that  innovative 


ideas  could  be  shared  and  compari- 
sons could  be  made. 
Reports  from  this  project  are  not  yet 
available 

State-of-the-Art  in  Transportation 
Systems  Management 

Project:  R I -06-0008 
Funding:  $90,000 

Schedule:  March  1975  -  September 
1976 

Contractor:  INTER  PLAN  Corpora- 
tion 

This  is  an  updating  and  restructur- 
ing of  INTERPLAN's  earlier  report 
on  "Joint  Strategies  for  Urban 
Transportation,  Air  Quality  and 
Energy  Conservation",  January, 
1975,  to  produce  a  current  state-of- 
the-art  handbook  of  information  on 
Transportation  Systems  Manage- 
ment (TSM)  actions. 
A  final  report  will  be  published  by  the 
end  of  1976. 


Case  Study  Development 

Project:  NC-1 1-0004 

Funding:  $8,839 

Schedule:  July  1976  -  July  1977 

Contractor:  North    Carolina  A&T 

State  University  (Dr.  Alice  Kidder) 

This  project  attempts  to  recognize 
two  problem  areas  in  theteaching  of 
urban  transportation:  The  need  for 
faculty  teaching  in  the  field  to  spend 
more  time  with  transit  operators, 
and  the  lack  of  case  studies  on 
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public  transportation  that  can  be 
used  in  teaching  students.  In  pursuit 

<  of  this  project,  a  North  Carolina 
'  A&T  faculty  member  will  be  as- 
signed to  a  transit  operator  or 
planning  agency  for  a  summer  to 
develop  one  or  more  case  studies  in 
urban  transportation. 

Case  studies  will  be  available  at  the 

<  project's  completion. 

Education  Program 

'     Project:  NC-1 1-0004 

I     Funding:  $53,132 

Schedule:  July  1976  -  July  1977 
Contractor:  North    Carolina  A&T 
State  University  (Dr.  Alice  Kidder) 

This  project  will  continue,  for  one 
additional  year,  support  for  the 
developing   educational  program 
|     in  urban  transportation.  Efforts  will 
include  continuing  developing  of  a 
I     Bachelor's  Degree  curriculum  in 
I     transportation    management  and 
planning,  of  which  urban  transpor- 
tation is  a  major  component.  It  will 
provide  continuing  support  for  a 
number  of  minority  students,  field 
trips,  seminar  series,  and  recruiting, 
counseling  and  placement  activities. 
Reports  from  this  project  are  not  yet 
available 


Other  University  Research 
Projects 

There  remain  a  number  of  univer- 
sity research  projects  which  do  not 
fit  into  the  three  previously  men- 
tioned categories.  These  are  listed 
here. 

Implementation  and  Monitoring  of  a 
Minority  Accessibility  Program 
(MAP) 

Project:  VA-1 1-0002 
|     Funding:  $34,079 

Schedule:  January  1976  -  January 
1977 

Contractor:  Virginia  Polytechnic 
Institute  and  State  University  (Dr. 
Robert  Jay  Popper) 

This  project  undertakes  research 
in  the  implementation  and  monitor- 
ing of  MAP  applications  into  several 
agencies  chosen  to  represent  a 
range  of  city  sizes,  locations  and 
extent  of  system  coverage.  All 
agencies  will  have  prior  experience 
using  the  Urban  Transportation 
Planning  System  (UTPS)  computer 
package  for  the  comprehensive 
transit  planning.  MAP  will  be  intro- 


duced to  the  selected  set  of  agencies 
as  an  accessibility  analysis  planning 
tool  in  addition  to  specific  civil  rights 
applications. 

Monitoring  and  evaluation  of  MAP 
will  occur  during  the  entire  grant 
period  to  insure  that  all  agencies 
have  appropriately  inserted  MAP 
into  their  planning  programs.  An 
implementation  manual  will  be  pro- 
duced which  will  describe  the  types 
of  applications  requiring  MAP  - 
UMODELanalysisandtheexact  role 
that  both  the  local  agencies  and 
UMTA's  Office  of  Civil  Rights  should 
play  relative  to  the  civil  rights 
application  of  MAP.  MAP  will  be 
modified  as  a  result  of  feedback 
from  the  research  program  user 
agencies  to  make  MAP  a  more 
effective  tool. 

Implementation  of  additional  ca- 
pability to  MAP  -  UMODEL  will 
consist  of  the  possibility  of  adding  a 
graphic  output  display  capability. 
The  final  two  months  of  the  grant 
period  will  be  used  to  prepare  a 
comprehensive  set  of  user's  mate- 
rials based  on  the  accomplishments 
of  the  10-month  effort. 
Reports  from  this  project  are  not  yet 
available 


Study  of  Logit  Analysis  of  Rapid 
Transit  Access  Choices 

Project:  VA-1 1-0005 
Funding:  $98,976 

Schedule:  January  1976  -  Sep- 
tember 1977 

Contractor:  University  of  Virginia 
(Dr.  Lester  Hoel,  Dr.  Michael  De- 
metsky) 

This  project  will  provide  an  analy- 
sis of  rapid  transit  access  choices 
through  the  conduct  of  six  tasks: 

•  Choice  of  test  sites,  considering 
origin/destination  data,  representa- 
tion of  rail  and  bus  rapid  transit  and 
the  availability  of  transit  feeder  serv- 
ice and  paved  parking; 

•  Organization  and  finalization  of 
a  data  base  by  processing  files  for 
study  sites,  quantifying  access 
mode  supply  and  obtaining  engi- 
neering data  as  needed; 

•  Use  of  the  Task  2  data  base  in 
the  Urban  Transportation  Planning 
System  logistic  model  algorithm 
(ULOGIT)  calibration  program  to 
aid  in  the  derivation  of  disaggregate 
behavioral  models  of  rapid  transit 
access  mode  choice  behavior; 

•  Analysis  of  the  Task  3  models  as 


an  attempt  to  explain  variations  in 
model  parameters  among  areas 
studied; 

•  Evaluation  of  the  application  of 
the  logit  models  in  rapid  transit 
modeling  and  planning  by  consider- 
ing issues  other  than  transferability 
for  applying  the  choice  models 
calibrated  on  existing  transit  serv- 
ices in  the  modeling  of  and  planning 
for  transit  feeder  systems  and  termi- 
nal design;  and 

•  Documentation  of  the  study  as  a 
comprehensive  analysis  of  the  rapid 
transit  access  problem,  develop 
case  studies  and  state  recommenda- 
tions as  to  whether  sufficient  infor- 
mation has  been  generated  to  devel- 
op a  rapid  transit  access  planning 
manual  as  originally  planned. 
Reports  from  this  project  are  not  yet 
available 

Corridor  Planning  Analysis 

Project:  I L-1 1-0008 

Funding:  $54,997 

Schedule:  June  1976  -  June  1977 

Contractor:  University  of  Illinois  - 

Chicago  Circle  (Ashish  Sen,  Siim 

Soot) 

This  project  is,  in  part,  an  exten- 
sion of  work  initiated  under  prior 
funding;  its  focus  is  on  modeling  trip 
distributions  and  modal  split  pat- 
terns within  major  urban  corridors. 
The  models  will  be  designed  for 
three  types  of  applications:  (1)  as 
inputs  in  the  early  stages  of  planning 
for  major  capital  improvements;  (2) 
evaluation  of  low  capital  cost  alter- 
natives; and  (3)  providing  marketing 
information.  The  models  will  be 
designed  to  facilitate  quick,  relative- 
ly low  cost  studies  using  easily 
obtainable  data,  and  will  rely  mainly 
on  the  Census  Bureau's  Journey-to- 
Work  Package. 

The  modeling  will  include  both 
radial  and  circumferential  corridors. 
The  model  effort  will  include  selec- 
tion of  the  model  type,  critical 
variables  and  the  functional  form. 
Project  products  will  include  a  set  of 
models,  a  discussion  of  their  use  and 
relevant  computer  programs  with  a 
section  specifically  delineating  the 
marketing  applications  of  the  modal 
split  models.  Many  of  the  methods 
are  expected  to  be  suitable  for  hand 
computations. 

An  important  by-product  of  the 
work  is  expected  to  be  the  develop- 
ment of  a  procedure  for  the  use, 
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interpretation  and  preliminary  anal- 
ysis of  the  Census  UTTP  data. 
Reports  from  this  project  are  not  yet 
available 


One-year  Continuation  of  a  Training 
Program 

Project:  I L-1 1-0008 
Funding:  $11,516 
Schedule:  June  1976  -  July  1977 
Contractor:  University  of  Illinois  - 
Chicago  Circle  (Richard  M.  Mi- 
chaels) 

This  project  is  directed  toward 
bringing  the  educational  and  train- 
ing activities  begun  in  1975  to  a  point 
of  reasonable  maturity;  the  funds 
will  be  used  to  continue  the  seminar 
program  started  in  that  year,  expand 
the  student  trainee  program  during 
the  summer  with  participating  local 
agencies  and  curriculum  develop- 
ment. The  development  of  an  under- 
graduate program  in  transit  opera- 
tions/planning has  progressed  well 
in  the  first  year  and  is  expected  to  be 
finalized  this  year. 
Reports  from  this  project  are  not  yet 
available 


Additional  Rail  Rapid  Transit  Noise 
Studies  Based  on  the  New  York  City 
Transit  Authority 

Project:  NY-1 1-0002 
Funding:  $62,304 

Schedule:  March  1976  -  December 
1977 

Contractor:  Polytechnic  Institute  of 
New  York  (Dr.  William  McShane,  Dr. 
Simon  Slutsky) 

This  project  will  continue  relevant 
studies  in  keeping  with  the  overall 
objectives  of  the  Rail  Technology 
Noise  Abatement  Program,  under- 
taking tasks  representing  a  logical 
refinement  of  the  cost  estimates  and 
noise  characterizations  established 
in  earlier  work.  The  project  specifi- 
cally undertakes  research  in  the 
areas  of  cost  data  and  studies, 
degradation  of  improvements  and 
use  of  car  maintenance  records. 

Cost  data  and  cost  studies  work 
will  aim  toward  improved  quantifica- 
tion of  the  cost  of  directly  noise- 
related  treatment  items;  more  com- 
plete identification  of  cost  items 
such  as  power  consumed  by  extra 
weight  and  the  excess  equipment 
needs;  systematic  study  of  the  cost, 
operation,  cost  effectiveness  and 


operational  implications  of  various 
treatments  including  traceability  of 
manpower  utilization,  equipment 
out  of  service,  financial  and  other 
available  resources. 

Degradation  of  improvements  will 
be  undertaken  with  the  cooperation 
of  the  NYCTA  to  measure  noise 
levels  in  or  near  selected  cars  or 
trackage  on  a  periodic  basis.  A 
review  of  maintenance  records  of 
the  selected  cars  will  be  accom- 
plished during  the  study  period. 

Car  maintenance  records  on  se- 
lected cars  will  be  used  to  analyze 
data  for  correlations  of  car  status 
with  noise  characteristics.  Included 
will  be  consideration  of  the  time 
since  last  major  overhaul  and  time 
since  certain  key  repairs. 
Reports  from  this  project  are  not  yet 
available 


Fellowship  for  a  Seminar  on 
Underground  Construction  for 
University  Staff 

Project:  I  L-1 1-0011 
Funding:  $26,500 

Schedule:  July  1976  -  September 
1976 

Contractor:  University  of  Illinois 
(Dr.  Ronald  Heuer) 

This  seminar  was  designed  to 
meet  the  needs  identified  by  a 
questionnaire  distributed  in  January 
1975  by  the  Subcommittee  on  Edu- 
cation and  Training  of  the  U.S. 
National  Committee  on  Tunneling 
Technology.  The  U.S.  Department 
of  Transportation  sponsored  the 
seminar,  with  planning,  organiza- 
tion and  seminar  administration 
conducted  by  the  National  Commit- 
tee. The  course  emphasized  tech- 
nology applicable  to  underground 
transportation  facilities,  with  atten- 
tion given  to  both  braced  cut  and 
tunneling  methods,  but  with  a  great- 
er emphasis  on  the  latter. 

UMTA  cooperated  with  the  De- 
partment's sponsorship  of  this 
seminar  because  of  the  potential 
benefits  of  training  additional  uni- 
versity staff  in  geotechnicsto  broad- 
en the  knowledge  and  skills  of  civil 
engineering  and  engineering  geol- 
ogy graduates  in  underground  con- 
struction or  urban  underground 
transportation  structures. 

Fellowships   were   awarded  to 
about  50  participants. 
Reports  from  this  project  are  not  yet 
available 


Multi-Disciplinary  Study  of  the  Use  ' 
of  Trains  or  Platoons  of  Vehicles  in 
Combination  with  Individual  Small  1 
Vehicles    for    Urban  Automated 
Guideway  Transportation  (AGT) 

Project:  MA-1 1-0029 
Funding:  $22,000 

Schedule:  September  1976  -  Sep- 
tember 1977 

Contractor:  Massachusetts'    Insti-  l| 
tute  of  Technology  (Steven  Shlad- 
over) 

This  project  undertakes  research  II 
on  the  use  of  trains  or  platoons  of 
vehicles  in  combination  with  individ- 
ual small  vehicles  for  urban  auto- 
mated transportation.  The  multi- 
disciplinary  study  will  undertaketwo 
tasks: 

Task  I,  System  Operations 

•  Relate  the  technological  charac-  Ij 
teristics  of  the  trained  AGT  systems 

to  the  potential  economic  and  serv- 
ice advantages  these  systems  offer. 

•  Survey  the  range  of  potential 
applications  environments. 

•  Develop  sample  staged  implemen- 
tation strategies. 

•  Investigate  system  behavior. 

•  Investigate  the  tradeoff  between  ( 
capacity  and  service  for  a  variety  of  \ 
assumed  operation  conditions. 

•  Investigate  related  operational  is- 
sues which  are  affected  by  training 
policy. 

•  Consider  station-size  impacts. 

•  Consider  methods  for  controlling 
the  position  velocity  of  vehicles  in 
trains. 

Task  II,  Vehicle  Control 

•  Investigate  vehicle  control  config- 
urations. 

•  Determine  vehicle  state  variables. 

•  Evaluate  all  vehicle  control  issues. 

•  Determine  what  kind  of  vehicle 
control  system  will  permit  opera- 
tions at  the  highest  capacity  level. 

•  Derive  and  justify  the  safety  as- 
sumptions and  synthesize  and 
simulate  the  controller  configura- 
tions. 

•  Conduct  a  single-vehicle/train 
capacity  analysis. 

Reports  from  this  project  are  not  yet 
available 
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Investigation  of  Vehicle-Suspension 
Guideway  Dynamic  Interactions  for 
Urban  Transit 

Project:  MA-1 1-0003 
Funding:  $71,450 

Schedule:  August  1976  -  August 
1977 

Contractor:  Massachusetts  Insti- 
tute of  Technology  (Dr.  Herbert 
Richardson,  Dr.  David  Wormley) 

The  project  on  the  investigation  of 
vehicle-suspension  guideway  dy- 
namic interactions  for  automated 
rail  transit  will  be  composed  of  two 
major  tasks: 

Task  7  — Extend  previously  de- 
veloped techniques  to  achieve  de- 
sign programs  for  multi-span,  multi- 
vehicle  guideway  systems.  This  task 
will  generate  an  operating  design 
program  for  multiple  single-span 
systems  which  have  already  been 
developed.  The  use  of  multiple 
spans  is  likely  to  reduce  guideway 
I  cross-sectional  requirements  and 
minimize  thermally  induced  deflec- 
tions, thus  reducing  guideway  costs 
when  compared  with  multiple 
single-span  systems.  However, 
since  the  dynamic  interactions  be- 
tween vehicle  and  the  guideway  are 
accentuated  by  the  span-to-span 
coupling  present  in  multiple-span 
guideways,  it  is  essential  that  vehi- 
cle-guideway  dynamics  are  in- 
cluded in  any  comparison  between 
multiple  single-span  and  multiple 
span  guideway  designs.  This  work 
will  be  an  essential  supplement  to 
the  design  program  developed  to 
date  for  single-span  systems. 
Task  2— Conceptually  design  and 
evaluate  practical  limitations  for 
lateral  AGT  vehicle  steering.  This 
task  involves  the  continuation  of 
current  analytical  studies  of  AGT 
vehicle  modeling  and  optimal  lateral 
control  and  will  include  the  concep- 
tual design  of  practical  systems 
having  improved  performance  over 
existing  design.  This  work  will 
provide  a  reference  of  optimum 
performance  against  which  to  meas- 
ure the  performance  of  any  real 
steering  system,  and  a  series  of 
practical  steering  systems  which 
could  be  implemented  in  practice.  It 
is  intended  that  realistic  vehicle 
parameters  and  measured  perform- 
ance data  from  existing  systems  will 
be  used.  The  Morgantown  Personal 
Rapid  Transit  System  will  be  used  as 
the  example  in  this  study. 
Reports  from  this  project  are  not  yet 
available 


Research  on  Longitudinal  Control 
and  Crashworthy  Vehicle  Design  for 
Automated  Guideway  Transit  (AGT) 
Systems 

Project:  MN-1 1-0002 
Funding:  $25,580 
Schedule:  April  1976  -  April  1977 
Contractor:  University  of  Minneso- 
ta -  Twin  Cities  (Dr.  William  L. 
Garrard) 

The  project  on  longitudinal  con- 
trol and  crashworthy  vehicle  design 
for  automated  guideway  transit 
systems  will  be  comprised  of  seven 
tasks:  (1)  Undertake  additional 
study  of  vehicle-follower  control  by 
examining  the  behavior  of  strings  of 
vehicles  during  speed  transitions, 
emergency  stops,  merging/diverg- 
ing and  degraded  operations  such 
as  pushing  afailed  vehicle;  (2)  Study 
design  and  implementation  of  point 
follower  control  systems  by  deter- 
mining the  effects  of  non-linearities, 
sensor  noise  and  sampling  rates  on 
the  performance  of  point-follower 
control  systems;  (3)  Examine  var- 
ious sensors  in  order  to  evaluate 
their  suitability  for  use  in  AGT 
systems.  Measure  velocity,  position 
spacing  and  acceleration  to  estab- 
lish mathematical  models  which 
reflect  the  accuracy,  dynamic  be- 
havior, noise  characteristics,  and 
non-linearities  inherent  in  various 
types  of  sensing  hardware  which 
have  potential  use  in  AGT  vehicles; 
(4)  Determine  trade-offs  between 
vehicle-follower  and  point-follower 
control  concepts  by  evaluating,  on 
the  basis  of  performance,  cost  of 
implementation  and  potential  relia- 
bility; (5)  Develop  mathematical 
models  and  evaluate  passenger 
protection  systems  for  oblique  colli- 
sions. Evaluate  the  effects  of  vehicle 
structure,  shock  absorbers,  and 
restraint  devices  on  passenger  pro- 
tection, since  oblique  collisions  are 
more  complex  than  simple  fore-and- 
aft  collisions;  (6)  Evaluate  the  poten- 
tial for  use  of  non-conventional 
braking  systems  to  guarantee  safe 
stopping  at  short  headways.  Such 
devices  mechanically  grip  the 
guideway,  thereby  producing  large 
braking  forces  on  the  vehicle;  (7) 
Explore  the  safety  and  control 
problems  associated  with  the  use  of 
AGT  vehicles  (large  enough  to 
permit  standees)  and  with  the  proc- 
ess of  transitioning  from  long  to 
short  headway  operations.  Deter- 
mine the  ultimate  headway  limita- 
tions of  fixed  block  control  systems 


since  these  systems  are  typical  of 
large-vehicle  AGT  systems. 
Reports  from  this  project  are  not  yet 
available 

Small  City  Paratransit  Innovations 

Project:  NC-1 1-0005 
Funding:  $74,753 

Schedule:  March  1976  -  March  1977 
Contractor:  University  of  North 
Carolina  (Dr.  Gorman  Gilbert) 

This  project  consists  of  research 
activities  which  will  implement  and 
utilize  available  information  on  the 
composition  of  taxi  ridership  in 
small  cities.  The  study  will  consist  of 
five  major  tasks: 

1.  Compile  data  on  existing  small 
city  taxi  innovations,  throughoutthe 
nation.  This  task  will  sharply  focus 
to  include  only  innovations  in  small 
cities  (under  200,000  population)  or 
innovations  considered  potentially 
viable  in  small  cities. 

2.  Test  hypothesis  regarding  end- 
of-month  mobility  decrease  focused 
upon  people's  travel  when  they  are 
nor  in  taxis.  The  test  will  be  critical  to 
determine  if  taxi  innovations  are 
needed  to  improve  mobility  and  as 
an  indication  of  what  innovations 
may  be  most  feasible. 

3.  Evaluate  alternative  taxi  innova- 
tions. This  task  will  formalize  discus- 
sions with  taxi  operators,  who  pos- 
sess a  wealth  of  information  and 
experience  which  is  essential  in  the 
evaluation  of  taxi  service  and  policy 
proposals. 

4.  Test  selected  innovations  based 
upon  the  willingness  of  taxi  opera- 
tors to  experiment  with  those  inno- 
vations judged  to  be  the  most 
necessary  for  small  cities.  Among 
those  innovations  likely  to  be  tested 
are:  end-of-month  discounts;  jitney 
services;  and  cooperative  dispatch- 
ing. 

5.  Report  results  and  make  recom- 
mendations for  taxi  innovations  in 
smaller  cities  based  upon  review  of 
research  findings  and  consultation 
with  taxi  operators 

Reports  from  this  project  are  not  yet 
available 

Monitoring  the  Implementation  of 
Innovative  Public  Transportation 
Services 

Project:  I L-1 1-0012 
Funding:  $89,994 

Schedule:  October  1976-September 
1977 

Contractor:  Northwestern  University 
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This  project  monitors  the  imple- 
mentation of  innovative  public 
transportation  services;  two  com- 
munity based  paratransit  systems 
have  been  identified  as  candidate 
systems  for  applying  and  refining  a 
monitoring  approach.  One  sys- 
tem—to operate  in  the  communities 
of  Schaumburg  and  Hoffman  Es- 
tates, Illinois— is  a  combination  of 
subscription  and  dial-a-ride  serv- 
ices and  will  serve  a  population  of 
69,000.  The  other  system— in  Deer- 
field,  Illinois— is  a  combination  of 
fixed  route  feeder,  subscription  and 
route  deviation  services  to  serve 
19,000  people. 

The  products  of  this  research  will 
include  a  detailed  monitoring  and 
evaluation  of  the  service  innovation, 
including  responses  to  service  mod- 
ification and  marketing  activities;  a 
set  of  consumer  measures  which  are 
applicable  to  many  service  innova- 
tions; and  a  fully  documented  deci- 
sion-oriented method  which  can  be 


used  to  monitor  other  service  inno- 
vations. 

Reports  from  this  project  are  not  yet 
available 

Labor  Relations  Problems,  Practices 
and  Policies  in  the  Urban  Mass 
Transportation  Industry 

Project:  W 1-1 1-0004 
Funding:  $75,000 

Schedule:  June1975- January  1977 
Contractor:  University  of  Wisconsin 
(Dr.  James  Stern,  Dr.  Richard  Miller) 

This  project  is  intended  to  provide 
meaningful  insights  for  transit  prop- 
erty managers  and  public  adminis- 
trators in  the  field  of  labor  relations 
problems  and  practices  in  the  urban 
mass  transportation  industry.  The 
project  will  undertake  a  survey  of  the 
State  legal  frameworks  within  which 
industrial  relations  are  conducted 
and  the  effect  on  labor  relations  in 
the  transition  from  private  to  public 
ownership  of  transit  properties.  The 
project  will  determine  the  role  of 


unions  in  the  urban  mass  transpor- 
tation industry  by  a  study  of  union 
structure  and  administration,  its 
membership  and  leadership,  the 
evolution  of  policies  regarding 
wages,  hours,  working  conditions 
and  union  historical  reliance  on 
arbitration  as  a  preferred  method  of 
resolving  impasses  rather  than  a 
strike. 

The  study  will  seek  to  identify  and 
document  the  industry  contract 
provisions  that  have  cost  implica- 
tions and  will  include  the  current 
status  of  contract  provisions  and  a 
study  of  recent  patterns  of  develop- 
ment and  future  trends  in  contrac- 
tual work  rules.  The  effort  also  will 
construct  and  test  multiple  regres- 
sion models  to  determine  how  much 
variation  in  wage  rates  and  labor 
costs  can  be  explained  and  which 
variables  have  significant  impact  on 
wage  rates  and  labor  costs. 

Reports  from  this  project  are  not  yet 
available 
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Appendix  I: 
Project  Reports 

Chapter  I: 

Bus  and  Paratransit 

1.  Design  of  a  Modern  40-Foot  Transit  Bus  (TRANSBUS) 

FL-06-0012/IT-06-0025/MO-06-0009/NY-06-0045 

Forecast  of  urban  40-foot  coach  demand,  1972-1990,  December 

1972,  PB-222-684 
Transit  bus  propulsion  systems  state-of-the-art,  August  1972, 

PB-222-871/AS 
Refined  TRANSBUS  specifications,  September  1972. 
TRANSBUS  operation,  passenger  and  cost  impacts,  July  1976 
Bus  interior  design  for  improved  safety,  April  1976,  PB-252-253 
Energy  absorbing  bumpers  for  transit  buses,  May  1976 
Baseline  bus  ride  and  handling  test  methodology  and  data 

presentation,  February  1976 
Human  factors  evaluation  of  TRANSBUS  by  the  elderly,  May  1976 
TRANSBUS  public  testing  and  evaluation  program,  January  1976, 

PB-251-882 

2.  Small  Bus  Requirements,  Concepts  and  Specifications 

IT-06-0074 

Report  on  urban  transit  small  bus  operations  in  the  United  States 
Report  on  bus  characteristics  needed  for  elderly  and  handicapped 
urban  travel 

3.  Low  Pollution  Paratransit  Vehicles 

NY-06-0043/MA-06-0052/CA-06-0079/CA-06-0080/IL-06-0037 
Monthly  progress  reports 

The  Taxi  project:  realistic  solutions  for  today,  Museum  of  Modern 

Art,  New  York,  1976,  $7.95. 
Final  reports  by  AMF,  SPS  now  in  preparation 

4.  Automatic  Vehicle  Monitoring 

IT-06-0041/IT-06-0046/IT-06-0047/IT-06-0048 
Automatic  vehicle  monitoring  technology  review,  Aug.  1971, 
PB-207-849,  70  pages. 

LORAN-C  automatic  vehicle  monitoring  systems,  vol.  I,  Study 
results,  July  1972,  PB-216-332,  340  pages. 

LORAN-C  automatic  vehicle  monitoring  system,  vol.  II,  Appendi- 
ces, July  1972. 

Automatic  vehicle  monitoring  systems,  (describes  narrow-band 
phase  multilateration  system)  Feb.  1973,  PB-216-165,  406 
pages. 

Automatic  vehicle  monitoring  systems,  (describes  X-band  proximi- 
ty system),  March  1973,  PB-219-084/3,  287  pages. 

Automatic  vehicle  monitoring  systems,  (describes  medium  band 
width  phase  multilateration  system),  Oct.  1972,  PB-221-046, 
415  pages. 

Automatic  vehicle  monitoring,  Feb.  1973,  PB-216-165,  406  pages. 
Urban  field  tests  of  four  vehicle  location  techniques,  April  1973, 

PB-221-732,  45  pages. 
Overview  of  automatic  vehicle  monitoring  systems,  Aug.  1973, 

PB-223-509,  56  pages. 
Monitor-CTA  final  report,  May  1973,  PB-223-878,  12  pages. 
Evaluation  of  the  monitor-CTA  automatic  vehicle  monitoring 

system,  March  1974,  PB-231-533,  142  pages. 
Channel  measurements  for  automatic  vehicle  monitoring  system, 

March  1974,  PB-231-604. 

5.  Dial-a-Ride  and  Areawide  Demand-Responsive  Transit 

DC-06-0141 

Dial-a-ride  operator's  handbook  and  reference  manual,  version  2, 
September,  1975,  available  from  First  Data  Corporation 

Haddonfield  dial-a-ride  demonstration,  third  household  survey, 
March  1976,  PB-257-033 

Data  base  design  for  demand-responsive  transit,  July  1976, 
PB-256-820 

Dial-a-ride  software  installation  guide,  September  1976, 
PB-258-333 


Demand  responsive  transportation  system  planning  guidelines, 
October  1976 

Dial-a-ride  vehicle  time  analysis  and  vehicle  productivity,  June 
1976,  available  from  UMTA's  Office  of  Technology  Develop- 
ment and  Deployment 


Chapter  II:   Rail  Transit 

1.  Urban  Rapid  Rail  Vehicles  and  Systems  Program 

IT-06-0026 

Urban  rapid  rail  vehicles  and  systems  program  —  annual  report, 

July  1972,  PB-212-848. 
Applications  of  the  BART  program  experience  to  UMTA  urban  rapid 

rail  vehicle  and  systems  program,  April  1973,  PB-221-955. 
Investigations  of  voltage  transients  and  spikes  in  direct  current 

rapid  transit  systems,  June  1973,  PB-222-698. 
Urban  rapid  rail  vehicles  and  systems  program  —  annual  report, 

July  1973,  PB-224-141. 
Urban  rapid  rail  vehicles  and  systems  program  —  annual  report, 

July  1974,  PB-245-310,  116  p. 
Urban  rapid  rail  vehicles  and  systems  program  —  annual  report, 

July  1975,  PB-254-727,  131  pages. 
Detail  specification  for  state-of-the-art  car,  revision  A,  Oct.  1973, 

PB-222-147. 

SOAC  final  report:  State-of-the-Art  car  development  program,  vol. 
I,  design,  fabrication  and  test,  1974,  PB-235-703.  $7.00. 

State-of-the-Art  car  final  test  report,  vol.  I,  componenttesting,  1974, 
PB-244-048,  $8.75. 

State-of-the-Art  car  final  test  report  vol.  II,  subsystem  functional 
testing,  1974,  PB-244-049,  $5.75. 

State-of-the-Art  car  final  test  report,  vol.  Ill,  acceptance  testing, 
1974,  PB-244-050,  $8.75. 

State-of-the-Art  car  final  test  report,  vol.  IV,  simulated  demonstra- 
tion on  testing,  1974,  PB-244-051,  $3.75. 

State-of-the-Art  car  final  test  report,  vol.  V,  past  repairtesting,  1974, 
PB-244-052,  $4.25. 

*The  above  five  reports  are  available  from  NTIS,  Order  No. 

PB-244-047  at  $26.00  a  set. 
State-of-the-Art  car  engineering  tests  at  DOT  high  speed  ground 

test  center,  vol.  I,  program  description  and  test  summary,  1975. 

PB-244-747,  89  pages. 
State-of-the-Art  car  engineering  tests  at  DOT  high  speed  ground 

test  center,  Vol.  II,  performance  tests,  1975,  PB-244-748,  159 

pages. 

State-of-the-Art  car  engineering  tests  at  DOT  high  speed  ground 
test  center  vol.  Ill,  ride  quality  tests,  1975,  PB-244-749,  240 
pages. 

State-of-the-Art  car  engineering  tests  at  DOT  high  speed  ground 

test  center,  vol.  IV,  noise  tests,  1975,  PB-244-750,  125  pages. 
State-of-the-Art  car  engineering  tests  at  DOT  high  speed  ground 

test  center,  vol.  V,  structural,  voltage  and  RFI  tests,  1975, 

PB-244-751,  85  pages. 
State-of-the-Art  car  engineering  tests  at  DOT  high  speed  ground 

test  center,  vol.  VI,  instrumentation  system,  1975,  PB-244-752, 

120  pages. 

*The  auove  six  reports  are  available  from  NTIS,  Order  No. 
PB-244-746  at  $26.00  a  set, 

2.  Stored-Energy  (Flywheel)  Propulsion  for  Rapid  Rail  Cars 

NY-06-0006 

Energy  storage  system  for  rapid  transit  cars  —  technical  descrip- 
tion, 1975,  PB-249-063,  46  pages 

3.  Railcar  Standardization 

IT-06-0131 

A  determination  of  the  optimum  approach  to  railcar  standardiza- 
tion, August  1976,  PB-259-363 

4.  Urban  Rail  Supporting  Technology  (URST) 

CO-06-0001  /M  A-06-0025 

Light  rail  transit  systems  —  a  definition  and  evaluation,  Oct.  1972, 
PB-21 3-447. 
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Fifteen-oh-one  to  Sixteen-thirty:  Technical  and  managerial  lessons 
from  one  experience  in  introducing  new  technology  to  improve 
urban  mass  transportation,  Nov.  1972,  PB-213-448. 

MIT  test  section  instrumentation,  Massachusetts  Bay  Transporta- 
tion Authority,  Haymarket-North  extension  project  Mass- 
MTD-2,  March  1972,  PB-220-877. 

MIT  test  section  instrumentation,  MBTA,  Haymarket-North  exten- 
sion project,  addendum  to  final  project  "report,  March  1972, 
PB-220-878. 

Urban  rail  supporting  technology  program  —  fiscal  year  1972  year 

end  summary  report,  April  1973,  PB-220-846. 
Urban  rail  supporting  technology  program  fiscal  year  1973  year  end 

summary  report,  Oct.  1974,  PB-238-602,  64  pages. 
Urban  rail  supporting  technology  program  —  fiscal  year  1974  year 

end  summary  report,  March  1975,  PB-241-239,  102  pages 
Urban  rail  supporting  technology  program  fiscal  year  1975  year  end 

summary  report,  Dec.  1975,  PB-250-447,  96  pages 
Analysis  of  rail  vehicle  dynamics  in  support  of  development  of  the 

wheel  rail  dynamics  research  facility,  June  1973,  PB-222-654. 
Track  geometry  development,  UMTA  rail  supporting  technology 

program,  April  1974,  PB-233-394. 
Assessment  of  design  tools  and  criteria  for  urban  rail  track 

structures,  vol.  I,  at  grade,  tie,  ballast  track,  April  1974, 

PB-233-016. 

Assessment  of  design  tools  and  criteria  for  urban  rail  track 

structures,  vol.  II,  at  grade,  slab  track,  April  1974,  PB-233-017. 
Construction  monitoring  of  soft  ground  rapid  transit  tunnels,  vol.  I, 

A  definition  of  needs  and  potential  developments,  Nov.  1974. 
Construction  monitoring  of  soft  ground  rapid  transit  tunnels,  vol.  II, 

appendices,  Nov.  1974. 
A  bibliography  on  the  design  and  performance  of  rail  track 

structures,  Sept.  1974,  PB-238-127,  $5.75. 
Noise  assessment  and  abatement  in  rapid  transit  systems,  Sept. 

1974. 

Development  of  an  acoustic  rating  scale  for  assessing  annoyance 
caused  by  wheel/rail  noise  in  urban  mass  transit,  Feb.  1974 
(interim  report).  PB-233-363. 

Data  analysis  and  instrumentation  requirements  for  evaluating  rail 
joints  and  rail  fasteners  in  urban  track,  Feb.  1975,  PB-253-192 

Systems  Analysis  of  Rapid  Transit  Underground  Construction,  Vol. 

1,  Sections  1-5,  December  1974 

Systems  Analysis  of  Rapid  Transit  Underground  Construction,  Vol. 

2,  Sections  6-9  and  Appendixes,  December  1974 

Rapid  Transit  Tunnel  Dimensions  in  the  United  States:  A  Brief 
Summary,  July  1975 

A  Computer  Model  for  Sizing  Rapid  Transit  Tunnel  Diameters, 
January  1976 

Rail  Transit  System  Cost  Study,  January  1976.  PB-254-627,  120 
pages. 

Subsurface  Exploration  Methods  for  Soft  Ground  Rapid  Transit 
Tunnels,  Vol.  1,  Sections  1-6  and  References,  April  1976 

Subsurface  Exploration  Methods  for  Soft  Ground  Rapid  Transit 
Tunnels,  Vol.  2,  Appendixes  A-F,  April  1976 

Assessment  of  Disruptive  Effects  Associated  with  Urban  Transpor- 
tation Tunnel  Construction,  June  1976 

An  assessment  of  the  crashworthiness  of  existing  urban  rail 
vehicles,  Vol.  I,  analyses  and  assessments  of  vehicles, 
November  1975,  PB-249-142,  206  pages. 

An  assessment  of  the  crashworthiness  of  existing  urban  rail 
vehicles,  Vol.  II,  analyses  and  assessment  of  vehicles  and 
appendixes  and  references,  November  1975,  PB-249-143,  178 
pages. 

Volumes  I  and  II  may  be  purchased  as  a  set:  PB-249-141-SET 
An  assessment  of  the  crashworthiness  of  existing  urban  rail 

vehicles,  Vol.  Ill,  train  collision  model  users  manual,  November 

1975,  PB-254-695. 

5.    Environmental  Control  in  Underground  Rapid  Transit  System 

DC-06-0010 

Vent  and  Station  Test  (VTS)  Facility  —  Special  and  Complex  Vent 

Shaft  Testing,  December  1973,  PB-249-048 
Subway  Environmental  Survey-Chicago  Transit  Authority,  May 

1971,  PB-201-875 


Single-Track  Subway  System  Components  Subway  Environmental 
Research  Project,  January  1971,  PB-201-877. 

Proposed  Method  for  Aerodynamic  Mathematical  Analyses, 
December  1972,  PB-201-878. 

Development  of  Basic  Mathematical  Models  for  Subway  Environ- 
mental Simulation,  March  1971,  PB-201-879. 

Comments  on  Wave  Compressibility  on  Subway  Vehicle  Perform- 
ance, March  1971,  PB-205-876. 

Preliminary  Steady-State  Subway  Aerodynamic  Analysis  (Incom- 
pressible), May  1971,  PB-305-877. 

Data  Acquisition  for  Vehicles  in  Confined  Spaces  (VICS  70)  Facility, 
May  1971,  PB-205-878. 

Theoretical  Scaling  Laws  for  Subway  Modeling,  May  1971, 
PB-206-779. 

Application  of  Scaling  Data  to  Model  Tests  to  Obtain  Full-Scale 

Results,  March  1971,  PB-201-880. 
Vent  and  Station  (VST)  Facility  Design,  March  1971,  PB-201-881. 
Dynamics  of  a  Model  Vehicle  Running  on  Imperfect  Elastic  Track, 

February  1971,  PB-201-882. 
Subway  Environmental  Survey  —  Southeastern  Pennsylvania 

Transportation  Authority,  August  1971,  PB-206-780. 
Subway  Environmental  Survey  —  Toronto  Transit  Commission. 

July  1971,  PB-206-848. 
Vehicles  in  Confined  Spaces  (VICS  120)  Facility  Design,  September 

1971,  PB-203-776. 
Subway  Environmental  Survey  —  Massachusetts  Bay  Transporta- 
tion Authority,  September  1971,  PB-206-781. 
Vent  and  Station  Test  (VST)  Facility  —  Vent  Shaft  Testing,  August 

1971,  PB-207-755. 
Single-Track  Subway  Environmental  Simulation  Model,  August 

1971.  PB-206-895. 
Subway    Environmental    Design    Criteria,    September  1971, 

PB-206-896. 

Research  Bibliography  Ventilation  and  Environmental  Control  in 
Subway  Rapid  Transit  Systems  —  Phase  I,  August  1971, 
PB-205-996. 

Physical  and  Geometrical  Data  for  Subway  System  Components, 
September  1971,  PB-205-879. 

Subway  Environmental  Survey  —  Port  Authority  Transit  Corpora- 
tion (PATCO),  October  1971,  PB-206-897. 

Subway  Environmental  Survey  —  Cleveland  Transit  System, 
October  1971,  PB-206-898. 

Subway  Environmental  Survey  —  Montreal  Urban  Community 
Transit  Commission,  October  1971,  PB-206-782. 

Subway  Environmental  Survey  —  Port  Authority  Trans-Hudson 
Corporation  (PATH),  October  1971,  PB-210-322. 

Preliminary  Wave  Analysis  of  Unsteady  Subway  Vehicle  Aerody- 
namics, October  1971,  PB-208-248. 

Vent  and  Station  Test  (VST)  Facility  —  Station  Testing,  October 
1971,  PB-207-756. 

Initial  Data  Acquisition  in  Vehicles  in  Confined  Spaces  (VICS  120) 
Facility,  and  Final  Results  From  VICS  120,  October  1971, 
PB-21 1-031. 

Summary  Report  of  Activities  and  Accomplishments  of  Phase  I, 

October  1971,  PB-205-259. 
Subway  Environmental  Survey  —  New  York  City  Transit  Authority, 

December  1971,  PB-21 1-073. 
Underplatform  exhaust  tests  in  the  Toronto  subway,  December 

1975,  PB-251-728,  202  pages. 
Double  track  porosity  testing,  November  1975,  PB-253-232,  31 

pages. 

Comparisons  of  computer  model  predictions  and  field  measure- 
ments of  subway  environment  in  the  Montreal  METRO,  August 
1975,  PB-249-119,  221  pages. 

The  aerodynamics  and  thermodynamics  of  subway  design  con- 
cepts, March  1974,  PB-251-748,  155  pages 

Comparisons  between  computer  simulations  and  scale  model  tests 
of  subway  tunnel  air  flow,  February  1974,  PB-244-567,  60 
pages 

Subway  environment  simulation  (SES)  heat  conduction  model 
validation,  January  1974,  PB-244-510,  38  pages 
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Development  and  test  of  simplified  methods  to  predict  subway  air 
pressure  transients,  April  1974,  PB-244-654,  131  pages 

Vent  and  Station  Test  (VST)  Facility  —  Chicago  Transit  Authority 
Scale  Model  Vent  Shaft  Testing,  February  1972,  PB-21 2-335. 

Thermal  Behavior  of  Braking  Resistor  Grids,  January  1973, 
PB-222-013. 

Subway  Aerodynamic  And  Thermodynamic  Test  (SAT)  Facility  — 

Single-Track  Aerodynamics,  August  1972,  PB-213-158. 
Subway  Aerodynamic  And  Thermodynamic  Test  (SAT)  Facility  — 

Double-Track  Aerodynamics,  October  1972,  PB-220-807. 
Single-Track  System  Concepts  Study,  Dec.  1972,  PB-222-055. 
Vent  And  Station  Test  (VST)  Facility  —  Single  And  Double  Track 

Station  Testing,  September  1972,  PB-223-189. 
Theoretical  Aerodynamics  of  Vehicles  in  Confined  Spaces,  March 

1974,  PB-231-385. 

Experimental  Aerodynamics  of  Vehicles  in  Confined  Spaces, 
December  1972,  PB-231-386. 

Summary  of  Phase  II  Activities,  January  1973,  PB-225-201. 

Aerodynamic  and  Thermodynamic  Validation  Tests  in  Berkeley 
Hills  Tunnel  —  Volume  I,  June  1973,  PB-226-898. 

Aerodynamic  and  Thermodynamic  Validation  Tests  in  Berkeley 
Hills  Tunnel  —  Volume  II,  June  1973,  PB-226-897. 

Aerodynamic  Near  Field  of  a  Subway  Train  in  Smooth  and  Rough 
Tunnels,  January  1973,  PB-237-364. 

Subway  environmental  design  handbook,  volume  I,  principles  and 
applications,  second  edition,  March  1976,  PB-254-788,  408 
pages.  (This  book  also  is  available  from  the  U.S.  Government 
Printing  Office;  the  stock  number  is  050-014-00008;  $4.65) 

Subway  environmental  design  handbook,  volume  II,  subway 
environment  simulation  computer  programs  (SES)  Part  I, 
user's  manual,  October  1975,  PB-254-789,  1219  pages 

Subway  environmental  design  handbook,  volume  II,  subway 
environment  simulation  computer  program  (SES),  part  2, 
programmer's  manual,  October  1975,  PB-254-790, 1358  pages 
(Volumes  I  and  II  are  available  for  a  special  set  price;  set  order 
number  is  PB-254-787.) 


Chapter  III:   New  Systems  and  Automation 

1.  Automated  Guideway  Transit  Technology 

CA-06-0071/CA-06-0089/CA-06-0091/DC-06-0142/MD-06- 
0022/MA-06-0048/CA-06-0088/VA-06-0025/VA-06- 
0041 /DOT-TSC-1 220 

Automated  guideway  transit  technology  program  overview,  August 

1976,  UMTA-VA-06-0025-76-1. 
Morgantown  personal  rapid  transit  longitudinal  control  system 

design  summary,  December  1975,  UMTA-MA-06-0048-75-4. 
Personal  rapid  transit  research  conducted  at  the  Aerospace 

Corporation,  March  1976,  UMTA-CA-06-0071-76-1 . 
A  comparative  review  of  23  urban  transportation  studies,  August 

1975. 

Vehicle  operating  strategies  for  AGT  systems,  June  1975,  UMTA- 

VA-06-0025-76-2. 
Social  and  environmental  impact  of  automated  guideway  transit 

system,  July  1976,  UMTA-VA-06-0025-76-3. 

2.  Morgantown  Personal  Rapid  Transit  Demonstration  Project 

MA-06-0026  /WV-03-0006  /WV-06-0003  /WV-06-0005/WV-06- 
0006/WV-06-0007 

Control  Concepts  for  the  Morgantown  Project,  APL/JHU,  August 

1971,  (TPR-022). 
A  feasibility  study  of  an  integrated  city  and  university  transportation 

system,  West  Virginia  University,  July  1970,  PB-193-721 ,  $5.25. 
Identification  and  Evaluation  of  Potential  Morgantown  PRT  Project 

Follow-on  Activities,  Temp  Research  Inc.,  Aug.  1972. 
Effects  of  Imperfect  Information  and  Control  on  Safe  Headway  and 

Guideway  Capacity,  System  Control  Inc.,  March  1971. 
Safety/capacity  analysis  for  automated  guideway  design,  System 

Control  Inc.,  May  1971. 
Evaluation  of  alternatives;  Morgantown  PRT  system,  Barton- 

Aschman  Associates,  Inc.,  Chicago,  IL,  Feb.  1975. 


Chapter  IV:  Socio-economic  and  Special  Projects 

1.  Technological  Qualifications  and  Operations  Certification  Guide- 
lines 

MA-06-0064 

A  preliminary  assessment  of  alternative  Federal  roles  in  urban 

transportation  technological  qualifications  and  operational 

certification,  Feb.  1975,  WP-421 -43-04. 
Phased  program  structure  —  a  proposed  approach  to  the 

improvement  of  reliability  of  urban  mass  transportation 

products.  May  1975,  WP-421 -U3-7. 

2.  Safey  in  Urban  Mass  Transportation 

RI-06-0005 

Safety  in  urban  mass  transportation:  research  report,  March  1976 
Safety  in  urban  mass  transportation:  guidelines  manual,  May  1975, 
PB-245-413 

3.  Life  Cycle  Costing  of  Large  Buses 

VA-06-0039 

Life  cycle  costing  for  current  Rohr  and  AM  General  buses  and 
General  Motors  RTS-II  bus,  July  1975,  PB-255-091 

4.  Life  Cycle  Cost  Model  for  Comparing  AGT  and  Conventional 
Transit  Alternatives 

CA-06-0090 

Life  cycle  cost  model  for  comparing  AGT  and  conventional  transit 
alternatives 

5.  Analysis  of  Urban  Transportation  Needs  with  Implication  for  AGT 
Systems 

MD-1 1-0001 

Analysis  of  urban  transportation  needs,  with  implications  for  AGT 
systems,  July  1975 


Chapter  VI:   Service  and  Methods  Demonstrations 

1.  Paratransit  Service  Innovations 

DC-06-0120 

Kirby,  R.  F.  and  Miller,  G.  K.  (1975),  "Some  Promising  Innovations  in 
Taxicab  Operations,"  Transportation  4,  pp.  369-386. 

Kirby,  R.  F.  (1976),  "Paratransit:  A  State  of  the  Art  Overview,"  in 
Paratransit,  Special  Report  164,  Washington,  DC:  Transporta- 
tion Research  Board. 

Miller,  G.  K.  and  Green,  M.  A.  (1976),  "An  Analysis  of  Commuter  Van 
Experience,"  and  "Guidelines  for  the  Organization  of  Com- 
muter Van  Programs,"  NTIS  No.  PB  252303,  Springfield,  VA: 
National  Technical  Information  Service. 

Kirby,  R.  F.  (1976),  "A  Grid  Fare  Structure  for  Shared  Taxi  Serv- 
ices," Working  Paper  5050-2-7,  Washington,  DC:  The  Urban 
Institute. 

Miller,  G.  K.  (1976),  "Taxicab  Feeder  Service  to  Bus  Transit," 
Working  Paper  5050-2-8,  Washington,  DC:  The  Urban  Insti- 
tute. 

2.  Transit  Fare  and  Service  Innovations 

DC-06-01 20/DC-52-0002 

Kemp,  M.  A.  (1976),  "Policies  to  Increase  Transit  Ridership:  A 
Review  of  Experience  and  Research,"  Working  Paper  5032-1 -3, 
Washington,  DC:  The  Urban  Institute. 

Kemp,  M.  A.  and  Rea,  R.  L.  (1976),  "The  Consequences  of  Transit 
Fare  and  Service  Policies:  A  Classified  Bibliography,"  Working 
Paper  5050-1-2,  Washington,  DC:  The  Urban  Institute. 

Goodman,  K.  G.,  and  Green,  M.  A.  (1976),  "Low  Fare  and  Fare-Free 
Transit:  Some  Recent  Applications  by  U.S.  Transit  Systems," 
Working  Paper  5050-5-4,  Washington,  DC:  The  Urban  Insti- 
tute. 

3.  Congestion  Pricing 

DC-06-0120 

Bhatt,  K.  (1976),  "What  Can  We  Do  About  Urban  Traffic  Conges- 
tion?: A  Pricing  Approach,"  Paper  UR1 14300,  Washington,  DC: 
The  Urban  Institute. 
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Higgins,  T.  (1976),  "Comparing  Strategies  for  Reducing  Traffic 
Related  Problems:  The  Case  for  Road  Pricing,"  Working  Paper 
5050-3-5,  Washington,  DC:  The  Urban  Institute. 

Bhatt,  K.,  Kirby,  R.,  and  Beesley,  M.  (1976),  "Transportation 
Improvement  and  Road  Pricing:  A  Demonstration  Program," 
Working  Paper  5050-3-4,  Washington,  DC:  The  Urban  Insti- 
tute. 

Bhatt,  K.,  Eigen,  J.,  and  Higgins,  T.  (1976),  "Implementation 
Procedures  for  Pricing  Urban  Roads,"  Working  Paper 
5032-3-3,  Washington,  DC:  The  Urban  Institute. 

4.    User  Side  Subsidies 

DC-06-0120 

Alternative  Subsidy  Techniques  for  Urban  Public  Transportation, 
Working  Paper  5050-4-1,  1975,  The  Urban  Institute,  Washing- 
ton, D.C. 

Improving  the  Mobility  of  the  Elderly  and  Handicapped  Through 
User-Side  Subsidies,  Working  Paper  5050-4-4,  1976,  The 
Urban  Institute,  Washington,  D.C. 


5.  Small  Community  Transit  Study 

MA-06-0049 

Small  City  Transit  series,  PB-251-501  through  251-515 
Film:  Transit  Options  for  Small  Communities,  available  through 
UMTA's  Office  of  Public  Affairs 

6.  Simulation  for  Traffic  Management  Analyses 

MA-06-0049 

Bus  Priority  Strategies  and  Traffic  Simulation.  TRB  Special  Report 
153,  1975,  A.  Myzyka. 


Chapter  VII:   Policy  and  Program  Development 

1.    Light  Rail  Transit  Study 

IT-06-0103 

Light  Rail  Transit:  A  State-of-the-Art  Review,  spring,  1976, 
PB-256-821,  $9.75.  (an  executive  summary  also  is  available) 
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Appendix  2: 

Availability  of  Information  on  Federal  Research  and 
Development  in  Urban  Mass  Transportation 

Annual  Description  of  Research  and  Development  Projects 

The  volume  to  which  this  is  an  appendix  is  UMTA's  primary  medium  of 
dissemination  of  information  about  its  R&D  activity.  The  reports 
produced  as  important  by  products  of  these  projects  may  be  obtained 
by  ordering  them  from  the  principal  repository  and  disseminating 
agency  for  reports  emanating  from  R&D  performed  by  or  for  Federal 
agencies  —  the  National  Technical  Information  Service  (NTIS).  Reports 
are  ordered  directly  from  NTIS  by  the  order  numbers  indicated  in  the 
report  listings.  The  lack  of  an  order  number  means  that  the  report  had 
not  yet  been  entered  into  the  NTIS  depository  system  when  this 
publication  went  to  press.  Inquiries  about  the  availability  or  price  of 
completed  reports  should  be  addressed  to  NTIS,  not  to  the  Urban  Mass 
Transportation  Administration.  The  NTIS  Order  Desk  telephone 
number  is:  (703)  321-8543.  Copies  of  the  form  used  for  ordering  NTIS 
documents  are  reproduced  on  the  last  page;  photo-copies  may  be  used 
for  orders.  Payment  must  accompany  orders.  Prices  vary  in  proportion 
to  the  size  of  the  document  for  copies  on  paper  with  eye-legible  text 
(hard  copy)  and  at  present  can  be  ascertained  only  by  inquiries  directed 
to  NTIS.  Most  reports  in  NTIS  are  also  made  available  on  microfiche. 
Microfiche  copies  have  a  uniform  price:  $2.25  per  volume  for  orders  sent 
within  the  United  States  or  $3.75  if  sent  abroad. 

Payment  for  either  standard  or  microfiche  copies  is  acceptable  in  cash, 
by  check,  postal  money  order,  GPO  coupons,  or  charge  to  an  American 
Express  Card.  Postage  stamps  are  not  valid  as  payment.  It  is  possible  to 
establish  a  deposit  account  at  NTIS,  from  which  payments  for  ordered 
documents  are  withdrawn.  The  purchase  price  includes  postage  at  the 
fourth  class  rate.  Three  to  5  weeks  must  be  allowed  for  delivery.  Much 
faster  delivery  is  provided  by  NTIS's  Rush  Order  Service 
(703-321-8948),  with  an  additional  charge  of  $10.00  per  document. 

UMTA  publishes  an  annual  guide  to  its  research  reports  entitled  Urban 
Mass  Transportation  Abstracts.  These  volumes  contain  descriptive 
abstracts  of  reports  sponsored  by  UMTA  which  are  available  from  the 
National  Technical  Information  Service,  along  with  complete  indices  by 
author,  title,  project  number,  and  subject.  These  abstracts  and  indices 
cover  reports  of  UMTA's  research,  development  and  demonstration  plus 
technical  studies  projects,  and  reports  produced  under  the  university 
research  and  training  program.  The  following  volumes  are  available 
from  NTIS:  Volume  1,  October  1972  (466  abstracts),  PB-213-212; 
Volume  2,  September  1973  (195  abstracts),  PB-225-368/OAS. 

The  Transit  Research  Information  Center  (TRIC) 

Another  repository  is  the  Transit  Research  Information  Center  (TRIC), 
which  operates  within  UMTA's  Office  of  Transportation  Management 
and  Demonstrations.  TRIC  maintains  a  full  collection  of  all  UMTA- 
sponsored  reports  and  can  provide  information  related  to  these  reports 
and  their  findings.  Although  TRIC  does  not  stock  copies  of  reports  for 
distribution,  it  will  provide  a  one-page  technical  abstract  of  any  report 
upon  request.  One  can  also  request,  preferably  in  writing,  abstracts  of 
reports  on  specific  subjects  that  have  been  sponsored  by  the  Urban 
Mass  Transportation  Administration.  TRIC  also  publishes  and  distrib- 
utes monthly  abstracts  of  new  UMTA  reports.  Anyone  wishing  to  receive 
these  abstracts  on  a  regular  basis  should  address  a  request  to:  Urban 
Mass  Transportation  Administration,  Office  of  Transportation  Manage- 
ment and  Demonstration,  Transit  Research  Information  Center,  2100 
Second  Street,  SW.,  Room  6412,  Washington,  D.C.  20590. 

UMTA's  Public  Information  Services 

UMTA  also  conducts  an  active  and  continuous  information  program.  All 
significant  projects  are  announced  when  contracts  are  awarded,  when 
important  milestones  have  been  reached  and  when  completed,  usually 
through  press  releases  issued  by  the  Office  of  Public  Affairs.  This  Office 
also  has  available,  and  will  send  on  request,  brochures  on  various  UMTA 
programs  and  policies. 

UMTA's  activities  also  are  reported  regularly  in  a  magazine  published  by 
the  Department  of  Transportation  (DOT)  and  available  from  the 
Superintendent  of  Documents,  entitled  Transportation  USA. 

Those  who  wish  to  receive  press  releases  may  request  this  service  by 
writing  to  UMTA's  Office  of  Public  Affairs. 


Congressional  Hearings 

Each  year  UMTA,  like  all  other  agencies  of  the  Federal  Government, 
appears  before  appropriation  committees  of  both  the  House  and  the 
Senate  to  request  funds  for  the  following  fiscal  year,  justifying  the 
request  with  an  abundance  of  factual  and  statistical  data  concerning  its 
present  program  and  its  plans  for  the  future.  Committee  members  elicit 
additional  information  and  explanation  by  questions.  The  entire 
transcript,  constituting  a  rather  comprehensive  record  of  UMTA's 
activities,  is  published  and  made  available  on  request  addressed  to  the 
committees:  Subcommittee  on  Transportation,  Committee  on  Appro- 
priations, United  States  Senate,  Washington,  D.C.  20510  and  Subcom- 
mittee on  Transportation,  Committee  on  Appropriations,  House  of 
Representatives,  Washington,  D.C.  20515. 

The  Department  of  Transportation  (DOT)  Library 

DOT'S  library  contains  approximately  500,000  volumes  and  pamphlets, 
170  drawers  of  vertical  file  material,  and  receives  more  than  1,500 
periodical  titles.  The  library  began  operation  in  1969  when  the 
Washington  libraries  of  the  Bureau  of  Public  Roads,  Coast  Guard,  and 
Federal  Aviation  Administration  were  consolidated. 

The  Bureau  of  Public  Roads'  library  had  extensive  materials  on  urban 
mass  transportation  and  the  collection  has  been  substantially  enriched 
since  it  was  taken  over  by  DOT.  The  library  contains  all  reports 
produced  by  UMTA's  R&D  program.  Most  library  materials  are  available 
for  interlibrary  loan  to  other  libraries. 

Information  About  Contracts 

Most  requests  for  information  on  R&D  activities  relate  to  contracts. 
Numerous  firms  are  interested  in  providing  goods  or  services  for  various 
R&D  projects  and  wish  to  bid  or  negotiate  for  contracts  or  subcontracts. 
Some  information  may  be  obtained  through  relatively  informal  channels 
by  correspondence  or  oral  communication  with  DOT  officials  and  staff 
but  the  prescribed  procedures  for  negotiating  a  contract  require  the 
Federal  Government  to  disclose  a  considerable  amount  of  detailed 
information  about  projects. 

Most  procurements  for  the  Federal  Government  are  accomplished 
either  by  formal  advertisements  or  by  negotiation.  The  former  are 
initiated  by  issuance  of  "invitation  for  bids"  (IFB)  which  contain 
specifications  describing  the  actual  minimum  needs  of  the  Government. 
The  negotiation  process,  the  method  most  frequently  employed  by 
UMTA,  involves  Requests  for  Proposals  (RFP)  which  are  designed  to 
generate  competition  that  will  obtain  industry's  best  efforts  toward 
achieving  UMTA's  objectives.  Each  UMTA  RFP  also  is  designed  to 
enable  potential  suppliers  to  compete  on  an  equal  basis;  each  includes 
such  items  as  scope  of  work,  delivery  schedules,  type  of  contract, 
closing  date,  technical  evaluation  factors,  and  expected  terms  and 
conditions. 

IFB's  or  RFP's  estimated  at  $5,000  or  more  are  synopsized  in  the 
Commerce  Business  Daily.  In  addition  to  this  dissemination,  UMTA's 
Procurement  Division  will  notify  by  mail  a  large  number  of  businesses 
on  its  Bidders'  Mailing  List  when  an  IFB  or  an  RFP  involving  the 
specialties  of  those  firms  has  been  issued.  (See  Section:  RFP's  and 
Bidders'  Mailing  List,  page  80.)  The  Commerce  Business  Daily  is  also  a 
source  of  information  about  contract  awards  involving  $25,000  or  more. 
These  are  published,  in  large  part,  for  the  benefit  of  potential 
subcontractors. 

UMTA  Files 

In  conformance  with  the  Freedom  of  Information  Act  (80  Stat.  250), 
UMTA  has  established  a  "Document  Inspection  Facility"  within  the 
Office  of  Administration.  This  facility  is  open  to  the  public  only  during 
regular  working  hours  (8:30  a.m.  to  5  p.m.). 

The  Administrator  also  maintains,  at  the  same  place  and  under  the 
supervision  of  the  same  official,  a  document  inspection  facility  where 
the  general  files  of  the  Administration  are  kept,  and  where  the  following 
records  are  located  and  available: 

•  Any  final  opinions  and  orders  made  in  the  adjudication  of  cases  and 
issued  within  the  Administration; 

•  Any  policy  or  interpretation  issued  withinthe  Administration,  if  that 
policy  or  interpretation  can  reasonably  be  expected  to  have 
precedential  value  in  any  case  involving  a  member  of  the  public; 
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•  Any  administration  staff  manual  or  instruction  to  the  staff  which 
affects  any  member  of  the  public;  and 

•  An  index  to  the  material  described  above. 

Any  person  desiring  to  inspect  such  a  record  or  to  obtain  a  copy  thereof 
must  submit  his  request  in  writing,  specifying  the  record,  to  the 
Associate  Administrator  for  Administration,  Department  of  Transporta- 
tion Building,  400  Seventh  Street,  SW.,  Washington,  D.C.  20590.  Each 
request  for  a  copy  must  be  accompanied  by  the  appropriate  fee 
prescribed  in  49  C.F.R.,  Part  7,  Section  7.85.  The  fees  prescribed  may  be 
paid  by  check,  draft  or  postal  money  order,  payable  to  the  Treasurer  of 
the  United  States. 

Any  person  to  whom  a  record  is  not  made  available  within  a  reasonable 
time  after  his  request,  and  any  person  who  has  been  notified  that  a 
record  he  has  requested  cannot  be  disclosed,  may  apply,  in  writing,  to 


the  Administrator,  Urban  Mass  Transportation  Administration,  for 
reconsideration  of  his  request.  The  decision  of  the  Administrator  is  final. 

Correspondence  with  UMTA 

UMTA  also  is  responsive  to  letters  of  inquiry.  Letters  addressed  to  the 
Administrator  will  be  routed  to  the  appropriate  offices  for  reply. 

UMTA's  addresses 

The  headquarters  and  most  offices  of  UMTA  are  located  at  400  Seventh 
Street,  SW,  Washington,  DC  20590.  The  Office  of  Civil  Rights,  the  Office 
of  Transportation  Management  and  Demonstrations,  two  divisions  of 
the  Office  of  Administration  and  the  Office  of  Technology  Development 
and  Deployment  are  located  at  2100  Second  Street,  SW,  Washington, 
DC  20590. 

The  Office  of  the  Secretary  of  Transportation  and  the  Department 
library  are  located  at  400  Seventh  Street,  SW,  Washington,  DC  20590. 
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MAIL  ORDER  TO: 

urn 

National  Technical  Information  Service 

U.  S.  DEPARTMENT  OF  COMMERCE      telex  89-9405 

5285  Port  Royal  Road                   Telephone  (703)  321-8543 

Springfield,  Va.  22161  Date 

PURCHASER: 

SHIP  TO:     (Enter  if  different  from  address  at  left) 
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Organ  i7arinn 
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Attention:                                                                                                         ^""V,  State,  7JP 

~J  Charge  my  NTI^  rlepnsit  arrnnnt  no 

|  Send  me  an  application  for  an  NTIS  deposit  account. 
|     |  Purchase  order  no. 

Wherever  a  foreign  sales  price  is  NOT  specified  in  the 
listings,  all  foreign  buyers  must  add  the  following 
charges  to  each  order: 

$2.50  for  each  document 

$1.50  for  each  microfiche 

|      |  Cherl<-  enclosed  fnr  f 

j  Bill  me.   See  reverse  for  costs  (not  applicable  to  foreign  customers). 
|  Charge  to  my  American  Express  Card  account  number: 

FOR  DDC  USERS  ONLY 

JUL. 

DDC  User  Code 
Contract  Numbe 

Signature 

r 

(Last  6  characters  only) 

Allow  3-5  weeks  for  delivery  on  your  order.   If  ordering  without  a  doc 

ument  number,  by  title  only,  allow  an  additional  2  weeks. 

DOCUMENT    j  If  ordering  by  title  or  if  item  ordered  is  a  ~| 
NUMBER       |_magnetic  tape,  please  see  reverse  side.  J 

USER  ROUTING 
CODE  (see  reverse) 

Quantity 

Unit 
Price 

Total 
Price 

Paper 
Copy 

Micro- 
fiche 

Other 

(specify) 

E  nter 
Grand 
Total 

$ 

FORM   NTIS-173  (REV.  2-73)  USCOMM-DC  6367-P75 


USER  ROUTING  CODE: 


SHIP  &  BILL  SERVICE: 


NTIS  can  label  each  document  for  routing  within  your  organization.    If  you  want  this  service  put. 
your  routing  code  in  the  box  marked  USER  ROUTING  CODE.   (Limit  eight  characters) 

NTIS  appreciates  prepayment  for  documents  through  the  use  of  an  NTIS  Deposit  Account,  check, 
or  money  order.   Should  this  not  be  convenient,  NTIS  will  mail  your  order  and  bill  you  about  15 
days  after  shipment.    The  handling  charge  for  ordering  documents  is  $5.00  per  order  (not  line  item); 
$5.00  per  NTISearch  ordered;  $2.50  per  subscription  ordered.    NTIS  does  not  bill  customers  for 
magnetic  tapes  or  shipments  destined  for  outside  the  United  States. 


ORDERING  MAGNETIC  TAPE:  (check  mode)    □  9  track      □  1600  RPI 

(odd  parity)  □  800  BPI 


□  200  BPI  . — .    ,  , 

□  7  track      □  556  BPI   R  odd  Parit7 

□  800  BPI   □  even  parity 


ORDERING  BY  TITLE: 


If  ordering  without  document  number,  by  title  only,  allow  an  additional  2  weeks. 


TITLE  #1 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal 

Author 

Turn  to  other  side.    Write  "1"  in  the  Document  Number  block  and  complete  the  rest 

of  the 

line. 

TITLE  #2 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal 

Author 

Turn  to  other  side.    Write  "2"  in  the  Document  Number  block  and  complete  the  rest 

of  the 
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TITLE  #3 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Aut 

hor 

Turn  to  other  side.   Write  "3"  in  the  Document  Number  block  and  complete  the  rest  of  the  line. 

TITLE  #4 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal 

Author 

Turn  to  other  side.   Write  "4"  in  the  Document  Number  block  and  complete  the  rest  of  the 

line . 

TITLE  #5 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal 

Author 

Turn  to  other  side.   Write  "5"  in  the  Document  Number  block  and  complete  the  rest  of  the 

li  ne. 

FORM  NTIS-173   (REV.  2-73) 


GPO  B86-003 


USCOMM-DC  6367-P75 


MAIL  ORDER  TO: 


National  Technical  Information  Service 

U.  S.  DEPARTMENT  OF  COMMERCE      telex  89-9405 

5285  Port  Royal  Road  Telephone  (703)  321-8543 

Springfield,  Va.  22161  Date  

PURCHASER: 

SHIP  TO:    (E  nter  if  different  from  address  at  left) 


Name  

Organization. 
Address  


Attention:, 


City,  State,  ZIP. 


|  Charge  my  NTIS  deposit  account  no.. 


3  Send  me  an  application  for  an  NTIS  deposit  account. 
'    3  Purchase  order  no..  


|    |  Check  enclosed  for  $  , 

|     j  Bill  me.   See  reverse  for  costs  (not  applicable  to  foreign  customers). 
|  Charge  to  my  American  Express  Card  account  number: 

]  □ 


Signature, 


Wherever  a  foreign  sales  price  is  NOT  specified  in  the 
listings,  all  foreign  buyers  must  add  the  following 
charges  to  each  order: 

$2.50  for  each  document 

$1.50  for  each  microfiche 


FOR  DDC  USERS  ONLY 


DDC  User  Code. 


Contract  Number. 


(Last  6  characters  only) 


Allow  3-5  weeks  for  delivery  on  your  order.   If  ordering  without  a  document  number,  by  title  only,  allow  an  additional  2  weeks. 


DOCUMENT    [  If  ordering  by  title  or  if  item  ordered  is  a  ~| 
NUMBER       |_magnetic  tape,  please  see  reverse  side.  j 

USER  ROUTING 
CODE  (see  reverse) 
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  .1  
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$ 

FORM   NTIS-173  (REV.  2-73) 


USCOMM-DC  6367-P7S 


USER  ROUTING  CODE: 


SHIP  &  BILL  SERVICE: 


NTIS  can  label  each  document  for  routing  within  your  organization.    If  you  want  this  service  put. 
your  routing  code  in  the  box  marked  USER  ROUTING  CODE.   (Limit  eight  characters) 

NTIS  appreciates  prepayment  for  documents  through  the  use  of  an  NTIS  Deposit  Account,  check, 
or  money  order.   Should  this  not  be  convenient,  NTIS  will  mail  your  order  and  bill  you  about  15 
days  after  shipment.    The  handling  charge  for  ordering  documents  is  $5.00  per  order  (not  line  item); 
$5.00  per  NTISearch  ordered;  $2.50  per  subscription  ordered.    NTIS  does  not  bill  customers  for 
magnetic  tapes  or  shipments  destined  for  outside  the  United  States. 


ORDERING  MAGNETIC  TAPE:  (check  mode)    □  9  track      □  1600  RPI 

(odd  parity)  □  800  BPI 


□  200  BPI  . — .    ,  , 

□  7  crack      □  556  BPI   □  odd  Parl7 

□  800  BPI   Eleven  parity 


ORDERING  BY  TITLE: 


If  ordering  without  document  number,  by  title  only,  allow  an  additional  2  weeks. 


TITLE  #1 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal  Author 

Turn  to  other  side.   Write  "1"  in  the  Document  Number  block  and  complete  the  rest  of  the 

line. 

TITLE  #2  | 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal 

Author 

Turn  to  other  side.    Write  "2"  in  the  Document  Number  block  and  complete  the 

rest  of  the 

line . 

TITLE  #3 

Sponsor's  Series  # 

Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal 

Aut 

hor 

Turn  to  other  side.   Write  "3"  in  the  Document  Number  block  and  complete  the 

rest  of  the  line. 

TITLE  #4 
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Contract  or  Grant  Number  of  Report 

Date  Published 

Originator  (Give  specific  laboratory,  or  division  and  location.) 

Personal 

Author 

Turn  to  other  side.   Write  "4"  in  the  Document  Number  block  and  complete  the  rest  of  the 

line . 

TITLE  #5 
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Date  Published 
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I  Appendix  3: 

I  Federal  Grant  and  Procurement  Contracts  for  Research 
and  Development  in  Urban  Mass  Transportation 

l!| 

i  Introduction 

The  Department  of  Transportation  issues  a  publication  entitled 
!  Contracting  with  the  Department  of  Transportation  (DOT  P  4200.1)* 
which  provides  information  intended  for  organizations  desiring  to  do 
business  with  the  Government.  While  neither  that  pamphlet  northisone 
'  is  a  substitute  for  the  legislation  and  the  official  rules  and  regulations 
governing  procurement,  they  should  provide  useful  background 
information  and  serve  as  initial  guides  in  a  somewhat  complex  field. 

I  Methods  of  Funding 

:  Most  of  UMTA's  research  and  development  is  performed  by  organiza- 
tions equipped  with  expert  staff  and  appropriate  instruments  and  tools. 

I  If  the  organization  is  another  Federal  agency,  its  services  are  paid  for  by 
the  interagency  transfer  of  funds.  If  it  is  a  public  body  (e.g.,  a  city,  a 
public  or  private  university,  or  a  nonprofit  institution),  the  funding  is 

'  usually  made  under  a  grant  contract.  To  engage  the  services  of  private 
industry  or  commercial  establishments,  UMTA  enters  into  procurement 
contracts  in  accordance  with  Federal  procurement  regulations. 

i  Grant  Contracts 

'  The  award  of  grant  contracts  is,  essentially,  a  two-step  process 
I  involving  the  Administrator's  approval  of  the  project  and  the  amount  of 
■  the  grant  deemed  necessary  to  accomplish  it,  followed  by  the  execution 
;  of  a  grant  contract  which  becomes  the  basic  document  describing  the 
mutual  obligations  of  the  Government  and  the  grantee  with  respect  to 
the  project.  Interagency  transfer  of  funds  involves  only  the  Administra- 
tor's approval  and  the  execution  of  an  interagency  working  agreement. 
These  methods  of  funding  are  relatively  uncomplicated;  the  project 
j  work  can  begin,  with  assurance  of  funding,  as  soon  as  the  grantee  or 
i  other  agency  is  notified  of  the  approval. 

Contract  Procurement 

The  contract  procurement  process  is  more  complex,  since  it  is 
circumscribed  by  an  extensive  body  of  Federal  contract  law,  the  Federal 
and  DOT's  Procurement  Regulations,  decisions  of  the  Comptroller 
General,  and  numerous  court  decisions.  The  purpose  of  these  is  to 
!  assure  that  the  basic  principle  of  fair  and  open  competition  for 
Government  contract  work  is  maintained.  As  UMTA's  R&D  program  has 
moved  more  and  more  to  emphasize  new  and  improved  technology  and 
systems,  it  has  tended  to  look  more  to  private  industry  sources  for  its 
project  work  and  to  greater  use  of  the  contract  funding  method. 

Procurements  for  the  Federal  Government  are  accomplished  either  by 
formal  advertising  or  by  negotiation.  Most  UMTA  procurements  for  R&D 
programs  use  the  latter.  The  negotiation  process  involves  Request  for 
Proposals  (RFP),  designed  to  generate  competition  that  will  obtain 
industry's  best  efforts  toward  achieving  UMTA's  objectives.  Each  UMTA 
i  RFP  is  also  designed  to  enable  potential  suppliers  to  compete  on  an 
I  equal  basis;  each  includes  such  items  as  scope  of  work,  delivery 
j  schedules,  type  of  contracts,  closing  date,  technical  evaluation  factors 
i  and  expected  terms  and  conditions. 

RFP's  and  Bidders'  Mailing  List 

RFP's  estimated  at  $5,000  or  more  are  synopsized  in  the  Commerce 
Business  Daily.  In  addition  to  this  dissemination,  the  Procurement 
Division,  UMTA,  will  notify  by  mail  a  large  number  of  businesses  on  its 
Bidders'  Mailing  List  when  an  RFP  involving  the  specialties  of  those 
firms  has  been  issued.  Any  company  (or  individual)  may  have  its 
address  placed  on  the  "Bidders'  List"  upon  request.  Copies  are  available 
|  at  all  Government  procurement  offices  and  a  copy  is  attached  to  the 
i  DOT  pamphlet  Contracting  with  the  Department  of  Transportation.  The 
completed  form  should  be  mailed  to:  Procurement  Division  (UAD-70), 
Urban  Mass  Transportation  Administration,  Department  of  Transporta- 
tion, 400  Seventh  Street,  SW,  Washington,  D.C.  20590. 


Available,  free  of  charge,  from  the  Procurement  Operations  Division  (TAD-432),  Office  of  the 
Secretary,  Department  of  Transportation,  400  Seventh  Street,  SW,  Wash.  D.C.  20590. 


No  one  whose  address  is  on  the  "Bidders'  List",  however,  should  feel 
assured  that  he  will  receive  notification  of  all  RFP's  that  may  be  of 
interest  to  him.  Notifications  are  made  selectively  to  firms  which  have 
claimed  special  skills  or  resources  closely  related  to  the  topic(s) 
covered  by  the  RFP,  and  there  is  much  latitude  in  interpretation  and 
even  nomenclature  of  the  thousands  of  specializations  that  may  be 
involved  in  various  R&D  projects  directed  toward  the  problems  of  urban 
mass  transportation. 

Unsolicited  Proposals 

UMTA's  R&D  program  has  been  formulated  after  several  years  of  study 
and  experience.  It  is  the  product  of  a  thorough  planning  process  which 
continually  updates  and  refines  the  programs.  Each  project  is  part  of  a 
unified  program  which  is  translated  into  a  budget  months  in  advance  of 
execution  of  any  project. 

For  these  reasons,  the  lead  time  between  the  birth  of  a  concept  and  the 
initiation  of  a  project  implementation  is  lengthy.  It  is,  therefore, 
improbable  that  even  a  highly  competent  and  very  promising  unsolicit- 
ed proposal  would  fit  immediately  into  UMTA's  R&D  program  or  that 
there  would  be  uncommitted  funds  to  finance  it. 

The  above  recital  of  impediments  in  the  proposal-to-project  path  are  not 
intended  to  discourage  serious  and  well  qualified  applicants.  On  the 
contrary,  every  proposal  will  be  reviewed  and  responded  to  as  promptly 
as  possible.  It  must  be  recognized,  however,  that  budgetary  and  pro- 
gram constraints  make  it  necessary  to  select  for  further  consideration 
only  the  most  promising  projects  which  appear  to  be  soundly  conceived 
and  most  relevant  to  the  needs  of  the  budgeted  program.  Proposals 
selected  for  further  consideration  will  usually  require  substantial 
documentation  as  the  basis  for  detailed  review  including,  as  appro- 
priate, a  comprehensive  analysis  of  engineering  and  economical 
implications. 

UMTA's  Evaluation  of  Proposals 

The  primary  criteria  employed  in  evaluating  proposed  R&D  projects 
(both  solicited  and  unsolicited)  are: 

•  Potential  contribution  to  R&D  program  plan  and  objectives; 

•  Potential  for  wide  national  application; 

•  Extent  of  the  potential  information  to  be  developed; 

•  Degree  of  innovation  incorporated;  and, 

•  Potential  for  eventual  funding  support  by  UMTA's  Capital  Assist- 
ance Program  (capital  facilities  and  equipment  only). 

UMTA  has  drawn  up  a  set  of  guidelines  for  the  content  and  format  of 
applications.  These  will  be  mailed,  on  request,  to  potential  applicants. 

Subcontracting 

Another  possible  means  of  participating  in  UMTA's  procurements  is  by 
subcontracting.  In  many  instances,  an  UMTA  prime  contractor  wishes 
to  use  another  firm  for  professional  services,  construction  or  equip- 
ment. Thus,  if  a  firm  considered  itself  well  qualified  to  perform  one 
aspect  or  part  of  a  project  for  which  another  firm  has  been  chosen,  the 
first  mentioned  firm  could  approach  the  prime  contractor  and  offer  its 
goods  or  services  on  a  subcontract  basis. 

The  Commerce  Business  Daily  is  a  source  of  information  about  contract 
awards.  These  are  published,  in  large  part,  for  the  benefit  of  potential 
subcontractors. 

Cost  Sharing 

In  some  cases  when  a  grant  or  procurement  contract  is  awarded, 
financial  participation  by  the  performing  organization  may  be  required. 
This  is  intended  to  serve  the  mutual  interests  of  the  Federal  Government 
and  the  performing  organization  by  helping  to  assure  efficient 
utilization  of  the  resources  available  for  the  conduct  of  research  projects 
and  by  promoting  sound  planning  and  prudent  fiscal  policies  by  the 
performing  organizations.  The  requirement  for  cost  sharing  is  deter- 
mined on  an  individual  project  basis.  The  proportion  of  Federal  funding 
support  to  be  supplied  to  an  authorized  R&D  project  is  determined  by 
the  Administrator  of  the  Urban  Mass  Transportation  Administration. 
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University  Research  and  Training  Grants 

University  Research  and  Training  (URT)  Grants  may  be  made  to  public 
and  private  non-profit  institutions  of  higher  learning  performing 
research  and  offering  training  in  fields  such  as  economics,  the  social 
sciences,  engineering,  the  physical  sciences,  law,  architecture,  public 
administration,  urban  or  metropolitan  planning. 

Preference  will  be  given  to  applicants  with  interdisciplinary  research 
and  training  programs  —  those  in  which  the  knowledge  and  expertise  in 
the  various  social  sciences  and  technical  disciplines  are  brought  to 
bear,  in  unison,  on  the  problems  of  urban  mass  transportation. 

Several  institutions  in  a  common  geographic  area  may  jointly  sponsor 
an  institute  or  program  and  make  a  joint  application  for  Federal  funds. 

Grants  will  not  be  made  to  applicant  institutions  which  do  not  have,  or 
do  not  propose  to  undertake,  continuing  programs  of  comprehensive 
research  in  problems  of  transportation  in  urban  areas. 

Colleges  offering  2-year  programs  of  training  leading  to  subprofession- 
al  employment  in  urban  transportation  fields  are  eligible  only  if  they  are 
associated  with  universities  undertaking  comprehensive  programs  of 
research  in  urban  transportation. 


URT  Proposals 

In  the  early  fall,  the  Administrator  of  UMTA  will  normally  issue  a  call  for 
submittal  of  grant  proposals  for  the  next  academic  year.  This  letter  will 
provide  any  specific  or  yearly  policy  guidance  necessary.  It  will  also 
provide  a  deadline  submittal  date. 

A  formal  proposal  must  be  submitted  outlining  in  detail  the  proposed 
research  and  training  program,  as  well  as  a  sufficiently  detailed 
delineation  of  organization,  staff,  faculty  and  budget.  When  necessary, 
UMTA  personnel  will  provide  informal  assistance  in  interpreting  the 
guidelines  and  preparing  the  formal  application.  UMTA  has  prepared  a 
brochure  entitled  Program  Information  for  University  Research  and 
Training  Grants  which  will  be  mailed,  if  requested,  to  potential 
applicants.  It  provides  a  suggested  format  and  detailed  instructions  for 
preparing  an  application. 

Technical  discussions  or  correspondence  pertaining  to  the  proposal,  if 
relevant,  should  be  referenced  in  the  letter  transmitting  the  proposal  in 
order  to  be  considered  in  the  proposal  evaluation.  UMTA  requires 
institutions  to  be  well  enough  established  that  further  Federal  support 
will  become  unnecessary.  Hence,  other  possible  future  sources  of 
support  should  be  discussed  in  the  proposal. 

Five  copies  of  the  proposal,  signed  by  the  proposed  director  of  the 
institute  or  program  and  an  authorized  business  representative  of  the 
university,  should  be  sent  to: 

Office  of  Technology  Development  and  Deployment 
Urban  Mass  Transportation  Administration,  Department  of  Trans- 
portation 

2100  Second  Street,  SW  •  Washington,  D.C.  20590 

A  university's  proposal  should  cover  plans  for  the  operation  of  its 
institute  or  program  over  a  period  of  2  years,  in  accordance  with  the 
procedure  described  in  the  above-mentioned  brochure.  Continuing 
support  may  be  provided  upon  review  of  the  program,  subject  to  the 
availability  of  funds  under  section  1 1  of  the  Urban  Mass  Transportation 
Act  of  1964,  as  amended. 


Evaluation  of  URT  Proposals 

Proposals  submitted  to  UMTA  will  be  reviewed  and  evaluated  by  a  panel 
selected  by  the  Department  of  Transportation.  It  is  essential  that 
proposals  be  complete  and  organized  according  to  the  specified  format 
as  set  forth  in  the  above-mentioned  brochure  to  permit  equitable 
evaluation.  Each  proposal  will  be  reviewed  as  an  entity,  but  elements  of 
the  budget  may  be  negotiated  with  the  applicant.  Thus,  amounts  less 
than  those  requested  may  be  approved,  including  the  funding  of  a 
training  component  only.  If  appropriate,  the  review  process  will  involve 
site  visits  to  evaluate  the  value  of  the  proposed  program  and  to  assess 
the  benefits  both  to  the  institutions  and  to  the  program. 

Evaluation  of  the  following  points  will  assist,  but  not  necessarily  govern, 
UMTA's  decision  in  awarding  grants: 

•  Relevance  of  the  program  to  urban  transportation; 

•  Extent  to  which  the  program  will  improve  the  academic  quality  of 
the  institution  in  regard  to  research,  curriculum,  seminars,  and 
other  educational  programs  relating  to  the  study  of  urban  mass 
transportation  and  the  extent  to  which  the  training  program  will 
maximize  contribution  to  and  from  training  fellows; 

•  Merit  of  the  scientific  and  technological  aspects  of  the  research 
program,  if  involved,  based  upon  the  quality  of  the  staff  and 
research  methodology; 

•  Compatibility  of  the  program  with  the  institution's  long-range  goals 
and  DOT  needs  to  meet  future  manpower  requirements  in  urban 
mass  transportation; 

•  Manner  in  which  the  disciplines  involved  are  to  be  organized  and 
integrated; 

•  Consistency  of  budgetary  estimates  with  the  type  and  level  of  the 
proposed  work; 

•  Geographical  location  of  the  applicant  institution  (an  effort  will  be 
made  to  encourage  the  establishment  of  research  and  training 
programs  of  excellence  in  several  regions  of  the  country  to  insure 
broad  relevance  to  metropolitan  problems); 

•  Extent  to  which  opportunities  are  provided  for  participation  of 
minority  groups  and  colleges  and  universities  serving  minority 
groups; 

•  Degree  of  involvement  with  local  urban  transportation  problems; 

•  Relationship  of  faculty-directed  team  research  to  attendant  training 
program;  and, 

•  Extent  to  which  the  institution  is  willing  to  share  the  costs  of  the 
project. 

Within  the  limits  of  available  funding,  support  in  order  of  merit  is  the  rule, 
except  that  in  cases  of  substantially  equal  merit,  consideration  will  be 
given  to  other  factors  such  as  disciplinary  and  geographical  balances. 

A  proposal  that  does  not  result  in  a  grant  may  be  retained  by  UMTA. 
However,  it  will  not  be  made  available  outside  UMTA  without  the 
consent  of  those  who  signed  the  proposal  or  their  successors  in  office, 
except  to  the  extent  that  disclosure  thereof  may  be  required  by  a  court  of 
competent  jurisdiction.  Proposals  may  be  withdrawn  by  the  applicant  at 
any  time  prior  to  final  action  by  UMTA. 
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AL-06-0003  User  Subsidy  Demonstration  for  the 

Elderly  and  Handicapped   43 

CA-06-0002  Community  Broker  Transportation 

Service  for  the  Elderly   44 

CA-06-0069  Double  Deck  Bus  49 

CA-06-0071  Automated  Guideway  Transit 
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System   20 

CT-06-0003  Expansion  of  a  Transit  System  for 

the  Elderly  and  Handicapped  44 

CT-06-0007-1  Integrated  Taxi-Fixed  Route 

Transit  System   40 

DC-06-0010  Environmental  Control  in 

Underground  Rapid  Transit  Systems  . .  .18 
DC-06-0099-02,  Rochester  Demonstration  Computer 

04,  05  Software  Support  8 

DC-06-0120  Congestion  Pricing  Demonstration   47 

DC-06-0120  Paratransit  Service  Innovations  39 

DC-06-0120  Transit  Fare  and  Service 

Innovations   46 

DC-06-0120  User  Side  Subsidies   47 

DC-06-0123  Safety  and  System  Assurance 

Support  33 

DC-06-0124  Survey  of  Travel-to-Work,  1975-76   56 

DC-06-0139  Safety  and  System  Assurance  Training 

Program   32 

DC-06-0141  Rochester  Demonstration  Computer 

Software  Support  8 

DC-06-0142  Automated  Guideway  Transit 

Technology  22 

DC-06-0144  Survey  of  Travel-to-Work,  1976-77   56 

DC-06-0150  Assessment  of  Present  and  Future 

Paratransit  Potential  62 

DC-06-0153  Experimental  Design  for  Pneumatic 

Transport  System  and  Tunneling  30 

DC-06-0154  Automated  Information  Directory 

System  Prototype  Development   28 

DC-06-0155  Survey  of  Public  Transportation 

Services  in  Small  Urban  Areas, 

10,000  -  200,000  Population  54 

DC-06-0163  Improving  Center  City  Environment 

and  Transportation   58 

DC-52-0002  Transit  Fare  and  Service  Innovation  46 

DOT-TSC-0181  Transit  Mall  Study  38 
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DOT-TSC-1056  Fare  Prepayment  Study  47 

DOT-TSC-1168  Attitude  Measurement  Techniques 

for  Transportation  Planning  and 

Evaluation   49 

DOT-TSC-1220  Automated  Guideway  Transit 

Technology  22 

FL-06-0006  Miami  I-95/NW  7th  Avenue 

Bus/Carpool  Priority  System  36 

FL-06-0012  Design  of  a  Modern  40-Foot 

Transit  Bus  (TRANSBUS)  1 

FL-06-0014  Evaluation  of  the  Florida  Hybrid 

Bus  .M 

FN-06-0002  Assessment  of  Paratransit  Service 

in  Europe  and  North  America   62 

IL-06-0030  Urban  Goods  Movement 

Demonstration  Project  Design  38 

IL-06-0033  Large  City  Demonstration  Planning 

for  the  Mobility  Limited  43 

IL-06-0034  User  Side  Subsidy  48 

IL-06-0035  Paratransit  Reporting  System   57 

IL-06-0037  Low  Pollution  Paratransit  Vehicle   3 

IL-1 1-0008  Integrated  Paratransit  Transportation 

Planning  for  Low  Density  Suburban 

Areas  59 

IL-1 1-0008  Corridor  Planning  Analysis  63 

IL-1 1-0008  One-Year  Continuation  of  a 

Training  Program  64 

IL-1 1-0011  Fellowship  for  a  Seminar  on 

Underground  Construction  for 

University  Staff  64 

IL-1 1-001 2  Monitoring  the  Implementation 

of  Innovative  Public  Transportation 

Services  65 

IT-06-0025  Design  of  a  Modern  40-Foot 

Transit  Bus  (TRANSBUS)  1 

IT-06-0026  Urban  Rapid  Rail  Vehicles  and 

System  Program  10 

IT-06-0074  Small  Bus  Requirements,  Concepts 

and  Specifications  2 

IT-06-0103  Light  Rail  Transit  Study  62 

IT-06-0103-02  Study  of  Methods  of  Improving 

Light  Rail  Transit  Service   61 

IT-06-01 03-03  Means  for  Reducing  Light  Rail 

Transit  Cost  Through  Standardization 

of  System  Elements   61 

IT-06-01 15  Public  Costs  and  User  Charges 

Associated  with  Urban  Auto  Use   55 

IT_06-0117  Flywheel  Energy  Storage  Systems  4 

IT-06-01 25  Time  Calibrated  Self-Cancelling 

Ticket  29 

IT-06-01 26  Accelerating  Walkway  System  25 

IT-06-01 27  Assessment  of  Conventional  and 

Innovative  Methods  for  Financing 

Public  Transportation  Systems  55 

IT-06-01 29  Effects  of  Alternative  Metropolitan 

Development  28 

IT_o6-0130  Experimental  Design  and  Analysis 

Support  29 

IT-06-01 31  Railcar  Standardization   13 

IT-06-0138  TSM  Institutional  and  Planning 

Research  60 

IT-06-01 50  Cost  Benefit  Studies  for  Areawide 

Demand-Responsive  Transportation  8 

IT-06-0154  Coordinated  Service  for  the 

Handicapped  43 

IT-06-0159  Non-Urbanized  Area  Transit 

Assistance  Requirements:  Funding 

for  Capital  and  Operations  54 

IT-06-0160  The  County  Role  in  the  Provision 

of  Public  Transportation  in 

Non-Urbanized  Areas  54 

LA-06-0002  Taxicab  Feeder  to  Bus  Service   41 
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L.A-06-01 1 1  Transit  for  the  Physically 

Handicapped   .45 

MD-06-0013-01  Automated  Information  Directory 

Systems  Algorithm  and  Data 

Base  Establishment  29 
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Technology  22 
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MA-06-0053-02  Policy  Analysis  Support  52 

MA-06-0054  Cost  Benefit  Studies  for  Areawide 

Demand-Responsive  Transportation  8 
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MA-06-0071  Rochester  Demonstration  Computer 

Software  Support  8 

MA-1 1-0003  Investigation  of  Vehicle  Suspension 

Guideway  Dynamic  Interactions 

for  Urban  Transit  65 
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MI-06-0017  Wheelchair  Access  to  Current  Buses   3 
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Course  Development  61 
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and  Handicapped  Service  44 
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Commuter  Rail  Cars  13 

NY-06-0006  Stored-Energy  (Flywheel)  Propulsion 

for  Rapid  Rail  Cars  12 

NY-06-0041  Demand-Responsive  Transportation 

for  Handicapped  and  Elderly 

Persons  46 

NY-06-0043  Low  Pollution  Paratransit  Vehicle.   3 

NY-06-0044  Double  Deck  Bus  49 

NY-06-0045  Design  of  a  Modern  40-Foot 

Transit  Bus  (TRANSBUS)  1 

NY-06-0048  Integrated  Demand-Responsive,  Fixed- 
Route  Transit  Systems  39 

NY-06-0049  Evaluation  of  Diesel  Propulsion 

in  Fleet  Taxicabs  6 

NY-06-0054  Research  on  the  Transportation 

Problems  of  the  Transportation 

Handicapped  45 
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Services  for  a  Medium-Sized  City  43 

Ride-Sharing  Paratransit  Agency 

Study  40 
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Demonstration  Project  39 
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Texas   36 
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Accelerating  walkways,  19,  25 
Accounting,  27,  28,  57 
Advanced  Concept  Train  (ACT),  9-11 
Advanced  Subsystem  Development  Program 

(ASDP),  11 
Air  pollution,  1,  3-4,  38,  39 
Auto-restricted  zones,  37-38,  58 
Auto  use,  cost  of,  55 

Automated  guideway  transit,  19-25, 28, 30-31 , 
64 

technology,  20-23 

socio-economic  research,  28,  30-31 

evaluation,  28 

AIRTRANS,  28,  30 
Automatic  vehicle  monitoring.  See  vehicle 

monitoring. 
Bay  Area  Rapid  Transit  (BART),  9-11 
Bus,  1-8 

central  business  district  circulation,  37,  58 
design,  1-2 
express,  35-37 
high  capacity,  50 
freeways,  buses  on,  35,  36 
hybrid  bus,  3 
priority  systems,  35-36 
small  bus,  2-3 
TRANSBUS,  1-2 
Carpools,  35-36,  40 

Central  business  district.  See  Bus,  central 

business  district  circulation. 
Computer,  8,  28-29,  32,  40,  43,  47,  49,  50-51 

information  services,  28-29,  49 

scheduling,  39 

congestion  pricing,  47 
Corridor  demonstrations,  36-37,  63 
Cost  evaluation,  8,  27-28,  53-54,  55 
Demand-responsive  services,  7-8,  39-40,  42, 

44,  45,  46 

See  also  Dial-A-Ride,  combined  demand- 
responsive-fixed  route  transit 

Dial-A-Ride,  7-8,  35,  39,  41 

Disadvantaged,  7-8,  35 
elderly,  7-8,  35,  40,  41,  43-44,  45-46,  55 
handicapped,  7-8,  35,  40,  43-44,  45-46,  55 

Disaster  areas,  44 

Downtown  People  Mover  (DPM),  22-23,  25 
Dual  mode  transit,  19-20 
Elderly.  See  Disadvantaged,  elderly. 
Energy.  See  Fuel. 

Environment.  See  Air  Pollution;  and  Noise. 
Environmental  Handbook.  See  Tunneling. 
Exclusive  lanes.  See  Lanes,  reserved. 
Experimental  design,  29-30 


Fares,  29,  46-47,  48 

Self-cancelling  ticket,  29 

cost  determination,  46-47 
Financial  Accounting  and  Reporting  Ele- 
ments (FARE),  57 
Flywheel.  See  Propulsion  systems,  flywheel; 

and  Rail,  energy  storage  cars. 
Free  transit,  45,  46-47 

See  also  Fares. 
Freeways.  See  Bus,  freeways,  buses  on;  and 

Ramps  (freeways). 
Funding  transit,  47,  53-54,  55,  56 

betterment  tax  financing,  56 

evaluating  methods  of,  53,  55 

non-urbanized  needs,  54 

regional  financing,  55 

transit  subsidies,  53-54 

trust  funds,  53 

value  capture/joint  development,  53,  55,  59 

Fuel,  3,  4-5,  6,  12,  13-14 

Group  Rapid  Transit,  19 
Advanced  GRT,  20-21 

Handicapped.  See  Disadvantaged,  handi- 
capped. 

Inner  city,  24,  37-38,  57,  58-59 

Jitneys.  See  Paratransit. 

Labor  relations,  66 

Land  use,  28,  37-38,  57,  58-59 

Lanes,  35-37 
reserved,  35-36 

Low  density  areas,  7,  40-41,  42,  48,  54-55,  59 

Management,  See  also  Computer,  informa- 
tion systems; 
personnel  training,  63,  64 

Mathematical  models.  See  also  Computers, 
simulation. 

Morgantown  PRT  demonstration.  See  Per- 
sonal rapid  transit,  Morgantown  demon- 
stration. 

Multimodal  transportation,  39-40,  41 
Noise,  16,  64 

Paratransit,  1,  3-4,  7-8,  39-42,  43,  44,  45-46, 

47-48,  57,  59-60,  62,  65 
Performance  indicators,  57 
Personal  rapid  transit  (PRT),  19,  23-24 

Morgantown  demonstration,  23-24 
Personnel.  See  Management. 
Policy  analysis,  52 
Product  qualification,  26-27,  32 
Propulsion  systems,  4-6,  11-14,  21-22 

ac,  11 

diesel  in  fleet  taxicabs,  6 
flywheel,  4-5,  12-13 


gas  turbine/electric,  13-14 
Rail,  9-18 
commuter,  13-14 
energy  storage  cars,  12-13 
light,  14-15,  61-62 
propulsion  systems,  11,  12-13,  14 
rapid,  9-13 

supporting  technology,  15-18 
vehicle  design,  10-11,  13,  61,  65 
vehicle  specification,  9-10,  11,  13 
vehicle  testing,  11,  12,  13-14,  15-16 

Ramps  (freeway),  35-36,  37 

Rural  areas,  54 

Safety  and  system  assurance,  16,  18,  27,  32- 
33,  65 

Shuttle  Loop  Transit  (SLT).  See  Automated 

Guideway  Trarrsit. 
Small  cities,  42,  44-45,  48,  54 
State-of-the-Art  Car,  9,  10-11 
Streetcars.  See  Rail,  light. 
Subscription  service,  39,  40,  41,  42,  44 
Subways.  See  Rail,  rapid  and  Tunneling. 
Taxicabs,  3,  4,  8,  39,  40,  41-42,  43-44,  48 

See  also  Paratransit. 
Technological  qualifications,  26-27 
Testing  facilities,  16 
Traffic  control,  50-51,  57,  58 
Transit  mall,  38-39,  58 

See  also  Bus,  central  business  district 

circulation. 

Transit  Operations  and   Planning  Status 
(TOPS),  49 

Transit  planning  and  design,  49,  52,  57,  60, 63 
Transportation  System  Management  (TSM), 

52-53,  60-61,  62 
Transportation  Test  Center,  9,  11,  16 
Travel-to-work  surveys,  56-57 
Tunneling,  9,  16-17,  18,  64 
Urban  goods  movement,  38 
Urban  Rail  Supporting  Technology  (URST), 

15-18 

noise  abatement,  9,  16,  64 

safety  and  reliability,  16 

tunneling,  16,  18,  31,  64 
Urban  Rapid  Rail  Vehicles  and  Systems 

Program,  9-1 1 
Vanpools,  39,  40,  42,  44-45 

employers  attitude  towards,  60 
Vehicle  monitoring,  6-7 
Wheelchair  -  confined.  See  Disadvantaged, 

handicapped. 


85 


Index  III: 

Guide  to  Contractors 


A  PAGE 

Abt  Associates   49 

Advanced  Management  Systems,  Inc  27 

Advanced  Systems  Laboratory   .3 

Aerospace  Corporation   42 

Albuquerque,  City  of,  New  Mexico  44 

American  Public  Transit  Association  33 

AMF,  Inc  3 

AM  General   1,3 

Arlington,  County  of,  Virginia   41 

B 

Barnes  &  Brass  24 

Baton  Rouge,  City  of  and  Parish  of  East  Baton  Rouge  45 

Battelle  Memorial  Institute   27 

Bendix  Corporation  24 

Boeing  Company  20,  22,  24 
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Cambridge  Systematics  37 
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Carnegie  Mellon  University  41,  58,  59 
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Ecoplan,  International   62 

Ecosometrics,  Inc  54 
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First  Data  Corporation  8 

Florida  Department  of  Transportation  3,  36 

Florida,  University  of  3,  36 

G 
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Grey  Advertising,  Inc  45 


H  PAGE 
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Harvard  University  57 
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Huron  River  Group,  Inc  47 

I 

IBM  22 

Illinois,  University  of  64 

Illinois,  University  of,  Chicago  Circle   59,  63,  64 

Institute  of  Public  Administration  55 

International  Research  &  Technology  Corp  13 

International  Taxicab  Association   57 

INTERPLAN  Corp  62 

Irey,  Jr.,  Frank  Inc  24 

J 

Johns  Hopkins  University,  Applied  Physics  Laboratory   22,  31 

K 

Kaiser,  Henry  J.,  &  Co  18 

Kaufman,  Henry  J.  and  Associates  41 

Kearney,  A.  T.,  Inc  38 

Knoxville,  City  of  39 
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Little,  Arthur  D.,  Inc  29 
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Mariscal  &  Co  30 
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Minnesota,  University  of,  Twin  Cities   65 
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